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Background: Rheumatoid Arthritis (RA) is the most common autoimmune 
disease. Howevere, specific and practicable tests for its specific diagnosis 
are lacking. Therefore, a good marker should ideally not only indicate the 
development of the disease, but also be able to differentiate RA from other 
similar diseases and to help early diagnosis. The new marker which has 
been tested in this study is the anti citrullinated protein antibody "ACCP2A". 
Objective: To compare the diagnostic value and clinical utility of (ACCP2A) 
with IgM rheumatoid factor (IgM RF) in patients with RA in Gaza Strip.            
Methods: In cross sectional study; ACCP2A and IgM RF were determined in 
142 serum samples; 67 patients suffering from arthritis, and 75 healthy 
controls. All patients were diagnosed according to the guidelines of
American College of Rheumatology (ACR) and by rheumatologist. Both tests 
were assessed by enzyme linked immunosorbent assay (ELISA). C-reactive 
protein (CRP) and erythrocyte sedimentation rate (ESR) were also assayed 
as inflammatory parameters for all subjects. All clinical features (onset for 
RA, early symptoms, classification criteria, extra-articular disease, and 
radiographic manifestations) and medications were investigated by 
questionnaire interviews.  And all results were analyzed by SPSS version 
"15" .                                                                                                                 
Results: At a cutoff value of (>5 U/ml) for ACCP2A; sensitivity was 56% and 
specificity was 99% and at a cutoff value of (>6 IU/ml) for IgM RF; it had a 
higher sensitivity (85%) and a lower specificity (69%) than ACCP2A. The 
area under the receiver operating characteristics (ROC) curve (AUC) for 
ACCP2A was 0.80 (95% confidence interval, 0.70 – 0.90) and for IgM RF 
was  0.83  (95%  confidence  interval,  0.74 – 0.92).  In  addition,  there were
significant differences in the mean levels of ACCP2A (34.5 v 1.4) and IgM RF 
(98 v 20) between RA patients and healthy plus other patient groups. Although 
the concordance between both tests was significant (p= 0.000), IgM RF as the 
single positive marker was found in 35% and ACCP2A as a single marker in 6%. 
However, when the two markers were tested simultaneously, sensitivity and 
specificity reached 88% and 100%. There was no significant correlation between 
ACCP2A and personal characters such as age, gender, family history and 
smoking. IgM RF didn’t show significant correlation with these characters except 
with gender. A correlation with extra-articular manifestations, severity of 
erosions and CRP was observed for both tests. ACCP2A didn't show significant 
correlation with ESR but IgM RF showed a significant correlation with it.                                    
Conclusion: ACCP2A was more specific than IgM RF in diagnosis of RA. So it 
could be a useful serological assay in establishing the diagnosis of RA 
especially in ambiguous cases or RF negative patients with RA. However, a 
combination of both assays acts as "gold standard" in diagnosis of RA patients 
in Gaza Strip. And both assays are also a better predictor of disease severity.  
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 مع عامل الروماتزم في تشخيص 2مقارنة مستوي األجسام المضادة ضد بروتين السيترولين 






















ة ر األمراض :قدم ن أآث اتزمي م اب المفاصل الروم ر الته ثيعتب يوعا حي ة ش وم  المناعي ةيق از المناع  جه
م ل جس ة المفاص ن بمهاجم تمر ع ث مس إن البح ذلك ف ه، ل دقيق لتشخيص د الفحص ال رض يفتق ذا الم  و ه
ابهةحوصات جديدة تكون قادرة علي التعرف علي تطور المرض و علي تميزه عن األمراض األخر  ى المش
ًا في ه في األعراض بل ويكون قادرًا أيضًا علي تشخيصه مبكرا حيث إن التشخيص المبكر يعتبر عامًال هام
 .لم أمراض الروماتزم للبدء بالعالج مبكرًا
روتين الس  :هدف ام المضادة ضد ب ترولينيمقارنة القيمة التشخيصية و الفائدة الطبية لكل من فحص األجس
  .وماتزم في مرض التهاب المفاصل الروماتزمي في قطاع غزةعامل الر
ة مصلية142 في ترولين وعامل الروماتزمياألجسام المضادة ضد بروتين الس  تم فحص آل من  :طريقة  عين
مل  ات تش ذه العين ات المفاصل و 67ه ن التهاب انون م ًا يع ابطة 75 مريض ة ض ارهم آعين م اختي ع.  ت جمي
ةمرضي تم تشخيصهم  ي وضعتها الرابطة األمريكي ايير الت ا للمع إآلينيكيًا بواسطة أخصائي الروماتزم وتبع
زا .  م 1987روماتزم عام  ة اإللي م أيضًا. وقد تم إجراء التحاليل الخاصة بكال الفحصين بواسطة طريق ا ت آم
ي النشط  اب البروتين ل االلته راء فحوصات عام دم الح" سي"ج رات ال اييرو سرعة الترسيب لك راء آمع م
 . اللتهابات في آل عينة
ي وضعتها الرابطة ايير الت رة، المع دء المرض، األعراض المبك ل ب المرض مث ة ب م تقيم المعلومات المتعلق
م ائج ت تبيان وآل النت ة بواسطة اس رات اإلشعاعية و األدوي ألمريكية، مظاهر المرض خارج المفاصل، التغي
  "SPSS "15حليلها باستخدام
يترولين هي : لنتائج روتين الس في المرضي وعدم انتشاره في% 56نسبة انتشار األجسام المضادة ضد ب
رول هي  ي المرضي هي % 99كنت اتزم ف ار عامل الروم بة انتش رول% 85ونس ي الكنت اره ف دم انتش وع
ي %. 6 اس المساحة تحت منحن ا بقي ا قمن دنا أنROCولمعرفة القيمة التشخيصية لكال الفحصين فإنن  فوج
اتزم هي0.80مساحة بالنسبة لألجسام المضادة ضد بروتين السيترولين هي   والمساحة بالنسبة لعامل الروم
رول 0.8 . ، باإلضافة إلي وجود اختالف ذو داللة إحصائية في متوسط قيمة الفحصين بين المرضي و الكنت






































رغم%. 6ووجود فحص األجسام المضادة ضد بروتين السيترولين لوحده آان % 35آان حوالي  لكن علي ال
ات المرض في المرضي هي  ات عدم% 88من ذلك فإن الدراسة أثبتت أن قدرة الفحصين معًا علي إثب واثب
 %.100وجودهم في الكنترول هي 
ا يترولين وآم روتين الس ادة ضد ب ام المض ين األجس ائية ب ة إحص ود عالق دم وج ًا ع ة أيض رت الدراس  أظه
دخين ائلي، الت اريخ الع ر، الجنس، الت ل العم ببة للمرض مث اتزم. العوامل المس ا أن فحص عامل الروم و آم
 . أعطي عالقة بالمتغيرات عدا عالقته مع الجنس
لوحظت" سي "ض خارج المفاصل وشدة تآآل المفاصل و البروتين النشط وعلي الرغم أن العالقة مع األعرا 
ة إحصائية مع سرعة م يعطي عالق يترولين ل روتين الس مع آال الفحصين فإن فحص األجسام المضادة ضد ب
 .الترسيب لكرات الدم الحمراء لكن فحص عامل الروماتزم أعطي عالقة إحصائية
 
ر  فحص األجسام المضادة ضد :االستنتاج ر أآث ة بروتين السيترولين يعتب يدق اتزم ف  من فحص عامل الروم
اتزمي  اب المفاصل الروم خيص الته خيصو. تش ات تش ي إثب ة ف يرولوجية الهام ن الفحوصات الس ر م  يعتب
اتزم المرض خاصة في الحاالت الغامضة أو المرضي الذين  ي عامل الروم اؤهم عل و توصي.   ال تحتوي دم
يحيث أن هذا يعتبر  معًا عمل الفحصين ب الدراسة اتزمي ف  المعيار الذهبي في تشخيص التهاب المفاصل الروم
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Chapter I                                                           Introduction 
 
1.1 Overview 
Rheumatoid arthritis is a chronic inflammatory autoimmune disease 
characterized by joint destruction, which leads to functional decline and disability 
as well as increased mortality [1]. Although the overall prevalence of RA 
approaches 1% among adults, like most autoimmune diseases, RA has a 
predisposition for women, with a female to male ratio of 3:1 [2], the peak 
incidence between 30 and 50 years [3].  
 
RA is a multifactorial disease and its occurrence and severity are related to both 
genetic and environmental factors [4]. The most important genetic association in 
RA is with the HLA-DRB1 gene within the MHC, where particular alleles within 
the DRB1*04 and *01 clusters encode the so-called SE sequences within the 
expressed DRB1 molecule. Environmental factors include smoking and a 
number of infectious diseases may be considered to be risk or precipitating 
factors for RA [5]. 
 
The clinical course of RA is variable and its prognosis is difficult to predict. In 
many patients, the disease process is severe and results in progressive joint 
destruction and serious disability, but outcomes vary widely. Predicting the 
outcome of this disease is crucial for optimal clinical management. Patients with 
a high likelihood of an untoward outcome should be given appropriately 
aggressive treatment at an early stage; this is even more important as 
treatments have been shown to reduce progression of the disease. The ultimate 




A problem to be dealt with in the diagnostic research of RA is the lack of an 
independent gold standard for the disease [7]. Doctors usually base the 
diagnosis of RA on the presence of at least four parameters out of seven 
approved by the (ACR); 
1. Morning stiffness for at least one hour.  
2. Soft tissue swelling (arthritis) of 3 or more joint areas PIP, MCP and MTP, 
wrist, elbow, knee or ankle observed by a physician. 
3. Swelling (arthritis) of the wrist, MCP or PIP areas. 
4. Symmetric swelling (arthritis). 
5. Rheumatoid nodules observed by a physician. 
6. Presence of RF.  
7. Radiographic changes (erosions and/or periarticular osteopenia) in the 
hand, wrist, PIP or MCP areas [8]. 
However, these criteria were originally developed in an established patient 
population to classify RA in order to be able to compare different patient 
populations. So, these criteria are not the optimal instrument to distinguish early 
RA from undifferentiated polyarthritis [9]. 
 
The first immune abnormality described in patients with RA was the production 
of Abs, so-called “rheumatoid factors,” directed against the constant region of 
IgG [10]. It is one of the seven classification criteria for RA proposed by ACR 
[11].  
While RF is elevated in ~75% of patients with RA [12], this autoantibody lacks 
specificity. Sera from patients with other autoimmune disorders or infectious 
diseases as well as up to 15% of the healthy, elderly population demonstrate the 
presence of RF [13].  
 
During recent years, various other circulating Abs have been reported to be of 
potential diagnostic value, including APFs, AKAs, and anti-Sa Abs. Despite the 
fact that several research groups have recognized the clinical and diagnostic 
 2
value of these Abs, especially because of their high specificity for RA, APFs and 
AKAs and anti-Sa Abs never became very popular. This was mainly a 
consequence of the fact that testing their presence was more laborious [14]. 
In 1998, Schellekens discoverd that all of the above Abs are likely directed 
against target citrullinated proteins [15]. Citrulline is formed by the post-
translational modification of peptidylarginine by PAD. There are several isotypes 
of this enzyme; in the inflammatory RA synovium, PAD 2 and PAD 4 are 
abundant. These enzymes cause the local citrullination of synovial proteins, 
such as fibrin [16]. Interestingly, citrullinated peptides fit better in the HLA–DR4 
(DRB1*0401 or *0404) Ag binding grooves than the corresponding arginine 
containing peptides, findings that link this immune response to the SE 
hypothesis of RA pathophysiology. Citrullinated extracellular fibrin in the RA 
synovium may be one of the major autoantigens driving the local immune 
response suggested by the discovery of local production of ACCP2A and anti-
citrullinated filaggrin Abs in the joint. Also, functional haplotypes of PAD 4 may 
be associated with RA. 
 
Detailed studies of citrullinated filaggrin peptides showed that different patients 
with RA recognized different linear citrullinated peptides, indicating a polyclonal 
response. Flanking regions around the citrulline residue are important for the 
reactivity, so not all sera are reactive with every peptide. The first generation of 
ELISA for anti-CCP (CCP1), using several filaggrin epitopes, then various cyclic 
epitopes that mimic true conformational epitopes were selected from libraries of 
citrullinated peptides for the widely available 2nd generation anti-CCP assay 
(CCP2) [17]. ACCP2A has high specificity (91–98%) but wide variability in 
diagnostic sensitivity (41–68%) [18]. This research will focus on the efficacy of 
ACCP2A as compared to IgM RF to assist physicians in the proper diagnosis of 





General objective  
Compare between ACCP2A and IgM RF in diagnosis of RA in Gaza Strip. 
Specific objectives 
1- Compare the sensitivity and specificity of ACCP2A and IgM RF for detection 
of RA in Gaza Strip.  
2- Evaluate the diagnostic of ACCP2A compared with IgM RF.   
3- Study the relationship between ACCP2A and some of risk factors such as 
age, gender, family history and smoking status.  
 
1.3 Significance  
Lab diagnosis of RA in Gaza strip is dependant only on RF which has 
very low specificity for RA. So it is important to introduce more specific test such 
as ACCP2A in routine practice. In addition to its high specificity, it can enable 
clinicians to effectively distinguish RA patient from other RA resembling 
diseases.  It can predict the outcome of early RA as it has prognostic ability for 
the future development of RA and assist in planning therapeutic strategy. It is 
the first research in this field in Gaza strip according to the knowledge of 



















RA is a chronic inflammatory disorder that is characterized by polyarthritis 
with often progressive joint damage and disability, immunologic abnormalities, 
systemic inflammation, increased comorbidity, and mortality [19]. Recent studies 
show that joint injury in RA patients' progresses within 2 years from onset and 
aggressive treatments from the early stage can prevent the following 
progression of the disease. Hence, the necessities of early diagnosis and early 
treatment have been emphasized [20]. 
 
2.2 History 
The name of RA is derived from the Greek. Rheumatos means "flowing", 
and this initially gave rise to the term 'rheumatic fever', an illness that can follow 
throat infections and which includes joint pain. The suffix -oid means 
"resembling", i.e. resembling rheumatic fever. Arthr means "joint" and the suffix -
itis, a "condition involving inflammation". Thus RA was a form of joint 
inflammation that resembled rheumatic fever [21].  
 
The term rheuma was introduced about 2000 years ago, to describe a 
substance that flows. Lesions typical of RA in appearance and distribution have 
been found in skeletal remains of Archaic Indians, suggesting that RA may have 
existed in North America 3000 years ago. Guillaume Baillou (Ballonius; 1558-
1616) introduced the concept of rheumatism as a systemic musculoskeletal 
syndrome in a work published posthumously in 1642. In 1880 Landré-Beeauvais 
described in his thesis nine women having a joint disease that he designated 
“goutte asténique primitive”. Although that thesis is usually regarded as the first 
clinical description of RA, the clinical picture and disease course were described 
more clearly by Brodie in 1819 and by Charcot in 1853. Garrod coined the term 
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“RA” in 1858, but that name was not officially adopted before 1922 in the U.K 
and not until 1941 by the ARA. The discovery of RF (Waaler 1940) made it 
possible to distinguish seropositive arthritis. In 1958, Ropes presented the ARA 
criteria for the classification of RA. Those classification criteria have been 
modified and the new set of criteria applied, was subsequently proposed by the 
ACR, formerly ARA in 1987 [22].   
 
2.3 Epidemiology 
RA occurs two to four times more frequently in women than in men [23]. 
And occurs in all races and ethnic groups. Although the disease often begins in 
middle age and occurs with increased frequency in older people, children and 
young adults also develop it [24]. When it occurs in children it is called JRA [25]. 
RA is the most common inflammatory joint disease, with prevalence between 
0.5% and 1% worldwide [26].  
 
Several prevalence and incidence studies of RA have been reported during the 
last decades, suggesting a considerable variation of the disease occurrence 
among different populations. The majority of prevalence studies carried out in 
Northern European and North American areas estimated a prevalence of 0.5– 
1.1%. Studies from Southern European countries reported a prevalence of 0.3–
0.7%. Studies from developing countries also report a relatively lower 
prevalence of the disease (between 0.1% and 0.5%). A higher prevalence has 
been reported in certain Native Americans, and a very low frequency of RA in 
some areas of rural Africa. The annual incidence rates of RA vary between 20 
and 50 cases per 100,000 inhabitants in North American and North European 
countries. There are only few studies from Southern European countries 
indicating a relatively lower occurrence of the disease. There are no studies on 
RA incidence from developing countries. Previous studies from Japan 
suggested a relatively higher incidence of the disease, but all of them were 
based on previous identification criteria, and recent data do not confirm this 
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picture. Table 2.1 summarizes data on RA prevalence and incidence for several 
areas of the world and several countries [27]. 
 
  
Population  Prevalence Incidence 
USA  
(general population)
0.9 – 1.1 0.02 – 0.07 North American 
       USA 
(native Americans) 
5.3 – 6.0 0.09 – 0.89 
England  0.8 – 1.1 0.02 – 0.04 
Finland  0.8 0.03 – 0.04 
Sweden  0.5 – 0.9  
Norway  0.4 – 0.5 0.02 – 0.03 
Netherlands  0.9 0.05 
Denmark  0.9  
North Europe 
Ireland  0.9  
Spain  0.5  
France  0.6 0.01 
Italy  0.3  
Greece  0.3 – 0.7 0.02 
South Europe  
Yugoslavia  0.2  
Argentina  0.2  
Brazil  0.5  
South America 
Colombia  0.1  
Japan  0.3 0.04 – 0.09 
China  0.2 – 0.3  
Taiwan   0.3 
Indonesia  0.2 – 0.3  
Philippines  0.2  
Asia  
Pakistan  0.1  
Egypt  0.2  
Israel 0.3  
Oman 0.4  
Middle East 
Turkey  0.5  
Africa   0 – 0.3  































The etiology of RA is not fully understood [28]. It is clear that both genetic 
and environmental factors play important roles [29].   
 
2.4.1 Genetic risk factors 
RA is a complex autoimmune disease with a strong genetic contribution 
to its pathogenesis. Studies on twins have shown concordance rates between 
12% and 15% in monozygotic twins compared to 4% in dizygotic twins. 
Calculations based on these data have estimated an overall heritability of about 
60%, indicating that genetic factors account for the majority of population 
susceptibility to RA [30]. The strongest evidence for the influence of genetic 
polymorphisms on risk of RA relates to HLA genes, non HLA genes as well as 
environmental factors.  
2.4.1.1 HLA genes  
HLA-DRB1 genes are the best known genetic factor associated with RA 
[30]. This association was observed over 30 years ago [31] although how this 
contributes to the aetiopathogenesis of RA remains unclear. Studies in a wide 
range of populations have revealed that a number of HLA-DRB1 alleles 
(DRB1*0101, *0102, *0401, *0404, *0405, *0408, *1001 and *1402) are 
associated with RA [32].  All these alleles share the conserved amino acid 
sequence called SE. These SE residues constitute a part of the Ag -presenting 
binding site. The SE hypothesis postulates that the SE motif itself is directly 
involved in the pathogenesis of RA by allowing the presentation of a peptide to 
arthritogenic T cells [33]. And it is associated with disease occurrence, severity 
and outcome [34, 35].  
The contribution of HLA to the overall genetic risk has been estimated to range 
from 30% to 50%. These data suggest that non-HLA genes are involved in RA 
susceptibility [36].  
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2.4.1.2 Non HLA-genes 
A number of studies have shown associations of non- MHC genes and 
RA. For the most part, these have been of marginal significance and not 
reproduced. Probably the most interesting, and certainly the most consistent 
association of a non-MHC gene with RA are with PTPN22. The PTPN22 R620W 
polymorphism is associated with RA only in those seropositive for RF in studies 
from the U.S. and the U.K. and this association has been extensively confirmed 
in other Caucasoid groups [37]. However, other studies showed association with 
both sero-positive and sero-negative RA. And it has recently been found to be 
associated with several autoimmune disorders such as type I diabetes, SLE, 
Graves' disease and Hashimoto thyroiditis [38].  
 
Several other polymorphisms have been described, but extended replication 
studies are required before definite conclusions on their significance can be 
reached [39]. Iwamoto and his colleagues showed a positive association 
between SNP PAD 4 gene and RA not only in the Japanese population but also 
in populations of European descent. This gene is expressed in synovial tissues 
and is associated with levels of CCPs [40]. And others include TNF α gene 
polymorphisms, IL-1 and IL-10 genes polymorphisms [41, 42].  
 
2.4.2 Other risk factors 
 
  Although genetic factors are important in the development of RA, not all 
those who are genetically susceptible develop the disease. Twin studies in the 
UK and Australia have shown disease concordance rates in monozygotic twins 
of between 15 to 21%. Earlier studies also showed only modest concordance for 
Ab and immunoglobulin production within twin pairs. There is weak evidence; 
however, of an increased concordance of RA, RF, and other Abs within spouse 
pairs. These observations have encouraged the search for environmental 
triggers [43].  
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2.4.2.1 Gender  
RA is more common in women than it is in men. Observations, such as 
the levels of male sex hormones, especially testosterone, are reported to be 
lower in men with RA, or that women who take the oral contraceptive pill are at a 
reduced risk of developing RA, suggest that hormonal factors may play a role in 
the development of the disease. Pregnancy has also been considered as a risk 
factor for RA, but the studies show that the onset of RA is rare during 
pregnancy, yet increases after delivery [44].   
 
2.4.2.2 Smoking  
Epidemiological studies have suggested that smoking is an independent 
risk factor for RA, particularly RF positive disease [45- 47]. Interestingly, a 
recent study found smoking to be a predictor primarily in the subset of patients 
with RA-associated HLA-DRB1 genotypes, indicating that genetic and 
environmental factors could interact in predisposing to RA [48].  
 
2.4.2.3 Infection  
There have been a large number of infectious agents that have been 
implicated in RA, including EBV and parvovirus, as well as other agents, 
including bacteria such as Proteus and Mycoplasma [49].  
 
2.4.2.4 Miscellaneous factors  
Exposure to silica, organic solvents and mineral oil, dietary factors such 
as coffee or meat and blood transfusion has also been suggested as risk factors 
[49-51].  
  
2.4.3 Gene–environment interaction 
Gene–environment interaction has been shown for SE and smoking 
regarding susceptibility to RF-positive RA, and the presence of anti-CCP Abs 
(CCP+) correlates strongly with the presence of the SE. It has been 
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demonstrated that MHC II molecules expressing the SE can bind and present 
citrullinated peptides to T cells, and that a combination of SE-positive (SE+) and 
CCP+ is highly predictive of future RF-positive RA. Contrary to nonsmokers, 
bronchoalveolar lavage cells from cigarette smokers have been reported to 
express citrullinated Ags. It was also recently reported that smoking is a risk 
factor to develop CCP+ RA only in SE+ patients. Taken together, these 
observations suggest that immunization against citrullinated Ags in SE+ 
persons, possibly after triggering by nonspecific adjuvants such as cigarette 
smoke, may be critical for the initiation of RA [52].  
 
 
Figure 2.1 Gene-environment interactions [53]. 
 
2.5 Pathogenesis  
Although the pathogenesis of RA is still unresolved [54], genetic studies 
have pointed to the association of RA with the HLA–DRB1 alleles. The HLA–
DRB1 alleles are encoding for the SE. The SE hypothesis postulates that the SE 
motif (a conserved amino acid sequence in the peptide binding pocket of the 
DRB1 molecule) is directly involved in the pathogenesis of RA by allowing the 
presentation of an antigenic peptide to T cells [55]. The Ag could be either an 
exogenous Ag, such as a viral protein, or an endogenous protein. Recently, a 
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number of possible endogenous Ags, including citrullinated protein, human 
cartilage glycoprotein, and heavy chain binding protein, have been identified 
[56].  
 
Ag-activated CD4+ T cells stimulate monocytes, macrophages, and synovial 
fibroblasts to produce the cytokines IL -1, IL-6, and TNF α through cell-surface 
signaling by means of CD69 and CD11 as well as through the release of soluble 
mediators such as interferon- γ and IL-17. IL -1, IL-6 and TNF α which are the 
key cytokines that drive inflammation in RA. TNF α and IL-1 stimulate synovial 
fibroblasts, osteoclasts and chondrocytes that release matrix 
metalloproteinases, in particular stromelysin and collagenases, are enzymes 
that degrade connective-tissue matrix and are thought to be the main mediators 
of joint damage in RA, Furthermore, TNF α and IL-1 inhibit the production of 
tissue metalloproteinase inhibitors by synovial fibroblasts. Activated CD4+ T 
cells express osteoprotegerin ligands that stimulate osteoclastogenesis, which 
then leads to bone degradation. These activated macrophages, lymphocytes, 
and fibroblasts, as well as their products, can also stimulate angiogenesis, which 
may explain the increased vascularity found in the synovium of patients with RA. 
Endothelial cells in the synovium are activated and express adhesion molecules 
that promote the recruitment of inflammatory cells such as neutrophils into joints. 
Neutrophils release elastase and protease, which degrade proteoglycan in the 
superficial layer of cartilage. Early erosion of cartilage and bone is associated 
with the formation of a proliferating pannus.  Activated CD4+ T cells also 
stimulate B cells through cell-surface contact and through the binding of αLβ2 
integrin, CD154 (CD40 ligand), and CD28, to produce immunoglobulins, 
including ACCP2A and RF. The precise pathogenic role of RF is unknown, but it 
may involve the activation of complement through the formation of immune 
Complexes [57- 59].   
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According to these events, RA is divided into two stages which are early and 
established RA. In the normal knee joint, the synovium consists of a synovial 
membrane (usually one or two cells thick) and underlying loose connective 
tissue. Synovial-lining cells are designated type A (macrophage-like 
synoviocytes) or type B (fibroblast-like synoviocytes). In early RA, the synovial 
membrane becomes thickened because of hyperplasia and hypertrophy of the 
synovial lining cells. This closely associated with the process of lymphoid 
neogenesis. T cells (predominantly CD4+) and B cells (some of which become 
plasma cells) infiltrate the synovial membrane. These cells are also found in the 
synovial fluid, along with large numbers of neutrophils. In the early stages of RA, 
the synovial membrane begins to invade the cartilage.  In established RA, The 
synovial lining cells proliferate in numbers and state of activation. The 
proliferative “pannus” behaves as a locally invasive malignancy, burrowing into 
and destroying articular cartilage and subchondral bone. The pannus consists of 
both type A and type B synoviocytes and plasma cells [59, 60].   The 





Figure 2.2 Cytokine signaling pathways involved in inflammatory arthritis [59]. Th2 
denotes type 2 helper T cell, Th0 precursor of type 1 and type 2 helper T cells, and 











































Figure 2.3 c Pathogenesis of 
established RA [59] 






2.6 Onset, course and clinical manifestation  
 
2.6.1 Onset and course  
The natural history of RA varies from self-limited, non-erosive to severe, 
destructive disease. The onset may be acute, subacute or insidious, which is the 
most common type. RA may begin as monoarthritis from one joint and then 
gradually spread to other joints, or as polyarthritis [61]. 
  
2.6.2 Non specific symptoms 
RA presents in 60% of patients with fatigue, anemia, generaiized 
weakness, anorexia and nonspecitic musculoskeIetal symptoms before the 
appearance of synovitis [62].  
 
2.6.3 Clinical manifestation  
The symptoms of early and established RA often differ. In addition, during 
any stages of this condition, the symptoms can vary widely from person to 
person [63].  
 
2.6.3.1 Articular manifestation 
 Physical findings in RA include symmetrical joint inflammation early in 
the course of the disease and manifestations of progressive joint destruction 
with chronic disease. Warmth, swelling, pain, reduced range of motion, and 
palpable effusions characterise active synovitis (Figure 2.4). Classically, RA 
causes synovitis in the (MCP) joints, (PIP) and (MTP) joints in a symmetrical 
distribution. Synovitis may lead to hyperextension at the PIP joints and flexion at 








Figure 2.5 Swan neck and Boutonn- iere 
deformities of fingers [65]. 
 
 
Figure 2.4 Synovitis of index and long 
finger PIP joints [65]. 
 
RA commonly affects the feet, wrists, and knee, as well as the cervical spine, 
glenohumeral joints, and hips. The distribution of disease in joint is shown in 






















Another key of articular feature is the presence of morning stiffness. Morning 
stiffness can be defined as “slowness or difficulty moving the joints when getting 
out of bed or after staying in one position too long, which involves both sides of 
the body and gets better with movement.” Most patients with RA report some 
degree of morning stiffness.  However, morning stiffness, by itself, may not be a 
good discriminator between the different arthritic conditions. [67].  
 
Later in the course of disease radiographs may show joint space narrowing, 
diffuse osteoporosis, and eventually marginal bone erosions. The destructive 
changes occurring in joints affected by RA include degeneration of cartilage, 
bony erosions, and destruction of ligaments and tendons (Figure 2.7). A further 
element is pannus, an expanding mass of synovial lining cells that extends into 





















Figure 2.7 The masses on the dorsum of the hand are the ruptured tendons 
(marked with arrows) [65]. 2 Extra-articular manifestation 
xtra-articular manifestations of RA are summarized 
     
18in Table 2.2.  
 
Table 2.2 Main extra-articular manifestations of RA [65, 68]. 
 
Organ Manifestation 
Blood vessels Systemic vasculitis (small vessels) 
Lungs Pulmonary nodules 
Heart Pericarditis 
Skin Subcutaneous nodules (rheumatoid nodules) [Figure 2-
8] 
Eyes Keratoconjunctivitis sicca, Episderitis and Sceleritis 
[Figure 2-9] 
Felty’s syndrome neutropenia , splenomegaly, skin hyperpigmentation 
bacterial infection and skin ulcers 
Kidney  Mesangial glomerulonephritis (GN), amyloidosis, 
tubulointerstitial nephritis and drug toxicity. 
Nervous system Myelopathy, cord compression, Nerve entrapment, 
Mononeuritis multiplex.  




Figure 2.8 Rheumatoid nodules in a 
patient with long-standing RA [65]. 
 
 Figure 2.9 Patient with scleritis and 









2.7 Mortality  
Mortality in RA has been reported to be higher in RA patients, mainly 
attributed to extra-articular manifestations particularly cardiovascular disease 
[69, 70]. Other comorbidities are infections [71] and lymphomas [72].  The 
provision of treatment has been rarely considered a factor influencing mortality 
until recently. However it should now be considered since more aggressive 
therapy can affect outcome and there is evidence, for example, that 
methotrexate therapy improves life expectancy in RA [73].   
 
2.8 Diagnosis 
2.8.1 Diagnostic criteria 
RA, like all forms of inflammatory arthritis, has no single specific 
pathognomonic sign, symptom or laboratory feature [74]. ACR presented a core 
set of classification criteria for RA in 1987, patients fulfilling at least four of seven 
of ACR criteria are classified as having RA. Criteria 1 through 4 must have been 
present for at least six weeks. Patients with two clinical diagnoses are not 



















1. Morning stiffness Morning stiffness in and around the joints, lasting 
at least 1 hour before maximal improvement. 
2. Arthritis of three or more 
joint areas 
At least three joint areas simultaneously have had 
soft tissue swelling or fluid (not bony overgrowth) 
observed by a physician. The 14 possible areas 
are the right or left (PIP), (MCP), wrist, elbow, 
knee, ankle and (MTP) joints. 
3. Arthritis of hand joints At least one area swollen in a wrist, MCP or PIP 
joint. 
4. Symmetry of arthritis Simultaneous involvement of the same joint areas 
(as defined in 2.) on both sides of the body 
(bilateral involvement of PIP, MCP or MTP joints is 
acceptable without absolute symmetry). 
5. Rheumatoid nodules Subcutaneous nodules over bony prominences, 
extensor surfaces, or in juxta-articular regions, 
observed by a physician. 
6. RF Detected by a method positive in less than 5% of 
normal controls. 
7. Radiographic changes Radiographic changes typical of RA on 
posteroanterior hand and wrist radiographs, which 
must include erosions or unequivocal bony 
decalcification localized in or most marked 
adjacent to the involved joints (osteoarthritis 
changes alone do not qualify). 
 
 
Although ACR emphasis features of chronicity, it has limited use in early 
diagnosis [75]. Early diagnosis of RA is of particular importance, because joint 
damage occurs early in the course of RA; 30 % of patients have radiographic 
evidence of bony erosions at the time of diagnosis, and this proportion increases 
to 60 % by two years. Unfortunately, bony erosions and deformities are largely 
irreversible. Initiation of therapy with DMARDs within three months after the 
diagnosis of RA is crucial; a delay of as little as three months in the introduction 
of these medications results in substantially more radiographic damage at five 
years. Therefore, early diagnosis, although challenging, is critical [76]. 
Furthermore, the criteria may be present in some people in the early stages of 
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other rheumatic conditions [77, 78].   However rheumatologists are still used as 
a ‘gold standard’ for diagnosis of RA [79].  
 
2.8.2 Laboratory diagnosis 
 
2.8.2.1 Abs in the diagnosis of RA 
The serum of RA patients contains a variety of Abs directed against self-
antigens. The most widely known of these Abs is the RF 
 
A.  RF: A non specific Ab for RA 
RF was first described about 75 years ago and to date, it is the only 
serologic parameter that is included in ACR criteria [80].  RF is an Ab directed 
against the Fc portion of IgG molecules [81] and found in every immunoglobulin 
subclass (IgM, IgA and IgG) [82]. With the IgM class being the most common 
[83]. (Figure 2.10). 
The potential physiological role of IgM RF 
includes the following:  
1. The IgM bound on the surface of B 
lymphocytes enhances Ag 
presenting efficiency of these cells 
for the Ag complexes with IgG and   
 
Figure 2.10 Schematic presentation 
of IgM RF [84]. 
2. Secreted IgM stabilizes low affinity 
IgG-Ag complexes  
o removes immunocomplexes via complement activation 
o improves opsonization  [84]. 
Although reasonably sensitive (60-80%) [85], the specificity of RF in RA is low 
(70-80%) [86,87]. Around 80% of RA patients become IgM RF positive, though 
this can take many years to occur. In other words, IgM RF has low sensitivity in 
the early stages of RA. Furthermore, patients with other inflammatory diseases 
(including Sjögren’s syndrome, SLE, chronic active hepatitis and bacterial 
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infections) are associated with a broadly elevated level of gamma globulin. RF is 
also found in low titre (5%) in normal individuals, with titre and incidence 
increasing with age. Thus RF has a relatively low specificity for RA [88,89].  This 
has stimulated a search for novel Abs and their respective target molecules that 
could be useful for the diagnosis of RA [90]. 
 
B.  New markers specific for RA 
Because RF has a limited specificity for RA, other more specific Abs have 
been sought. The first such Ab was APF described by Nienhuis and Mandema 
as early as 1964. This Ab directed against keratohyaline granules surrounding 
the nucleus of human buccal mucosa cells [91]. In 1979 other Abs against Ags 
of the corneal layer of the rat oesophagus were discovered and were called AKA 
[92]. Nevertheless, although these Abs are increasingly considered as useful 
diagnostic and, even, prognostic markers, their detection remains restricted to 
specialised laboratories, essentially because of technical difficulties [93]. 
Recently it was shown that both APF and AKA belong to a single family of Abs 
that target isoelectric variants of an epithelial protein, filaggrin, or of its 
precursor, profilaggrin. These Abs were then considered as AFA [94].  
 
C.  ACCP2A: specific Ab for RA.  
 
In 1998, Schellekens discovered that all of the above Abs recognize 
epitopes containing non -standard amino acid citrulline [15].  Citrulline; the 
naming of the Ab is simply determined by the method used to detect them. With 
the most sensitive assay (CCP2),  the relative amounts of ACCPAS in synovial 
fluid and in extracts of synovial tissue of patients with RA is 1.4- and 7.5-fold 
higher, respectively, than in sera of the same patients. Furthermore, ACCPA 
secreting cells are found in the inflamed RA synovia. These data suggest the 
presence of citrullinated proteins in the RA synovium causing an Ag driven 
maturation of CCP-specific B cells at the site of inflammation [95]. Studies by 
the group of Serre from France have clearly indicated that citrullinated 
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extracellular fibrin in the RA synovium may be one of the major autoantigens 
driving the local immune response, and this is supported by the discovery of 
local production of anti-citrullinated peptides/ protein Abs in the joint [96].  
 
D.  Citrullination  
Because citrulline, the antigenic determinant for these Abs, is a 
nonstandard amino acid, it is not incorporated into proteins during translation. It 
can, however, be generated post-translationally by enzymatic citrullination 
(deimination) of arginine residues. This conversion is catalyzed by the enzyme 
PAD (Figure 2.11) [97]. Five, highly conserved isotypes of PAD enzymes exist 
in all mammalian species (PAD1–PAD4 and PAD6). The main difference 
between the isotypes is their tissue-specific expression. For RA, PAD2 and 
PAD4 are the most interesting enzymes as both of them are expressed in the 
synovium and central nervous system. All PAD enzymes require high calcium 
levels for activity (about 10-5 mol/l). Because the intracellular calcium 
concentration in healthy cells is much lower (10-7 mol/l), the enzymes are only 
activated during events that lead to high calcium levels, like cell death, or late in 
the differentiation of skin cells (PAD1 and PAD3). Citrullination thus is believed 
to have an important role in several physiological processes, including the 
normal development of the myelin sheath and epidermis. Whereas arginine is a 
positively charged amino acid, citrulline is uncharged, and citrullination of 
proteins thus leads to a loss of net positive charge. As a result, the target 
proteins adopt an altered, generally more open structure. This change in 
structure may severely hamper the cellular function of these proteins. 
Interestingly, all known natural substrates of PAD enzymes are proteins that 
have an important structural function (for example, intermediate filament 
proteins, MBP, histones, keratins, fibrin clots) [98].  
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Figure 2.11 Citrullination (deimination) of peptidylarginine by PAD [99]. 
 
E.  Genetic association between citrullination and RA 
 
Several genetic risk factors for severe RA might be functionally linked to 
the production or effects of ACCPAs.  
1. genetic polymorphisms in the PAD4 gene was associated with susceptibility 
for RA. Although it was not shown whether the PAD4 encoded by the 
susceptible haplotype exhibits an altered enzymatic function, it was shown that 
the RA-susceptible haplotype increases PAD4 mRNA stability. In theory, this 
could result in more PAD4 enzyme being produced and subsequently lead to 
increased citrullination of proteins and a higher chance of developing ACCPAs 
(Figure 2.12 a) [100].   
2. Correlation between RA and certain HLA haplotypes (e.g. HLA-DR4 [HLA-
DRB1*0401 and HLA-DRB1*0404]) has been known for more than 25 years 
[101]. Recent studies indicate that HLA-DRB1*0401 major MHC molecules have 
a high affinity for negatively charged or uncharged polar amino acids (e.g. 
citrulline) whereas positively charged amino acids (e.g., arginine) inhibit peptide 
binding. Because amino acid interactions at HLA anchoring pockets are not only 
dependent on the charge of the residue but also the size, SE was large enough 
to accommodate the side chain of citrulline (Figure 2.12 b).  This citrulline-
specific interaction might be the basis of a citrulline- specific immune response. 
It can cause a 100-fold increase in affinity for MHC with the SE. This could result 
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in a higher density of peptide-HLA complexes on Ag presenting cells, which may 
exceed the biochemical margin of safety necessary for T cell proliferation and 
activation [102].  Although there is no absolute requirement for HLA-DR4 in 
order to develop ACCPAs, there is a strong correlation between HLA-DR4 
status and ACCP positivity in RA patients [103]. 
3. SNP in the IL-10 promoter is associated with high IL-10 production and this 
will enhancing B-cell proliferation, differentiation and Ab production such as 
ACCPA. ACCPAS will form immune complexes which can be bound by 
inflammatory cells via their Fcγ  receptors. This will activate these cells and 
cause the release of extra proinflammatory cytokines (Figure 2.12 c).  There are 
also various polymorphisms in proinflammatory cytokines and their receptors are 
thought to be associated with RA (Figure 2.12 d). These genetic factors cause 
the release of larger amounts of cytokines upon stimulation or cause cells to be 
more sensitive towards these cytokines. The cytokines are the motor of the 
inflammation, causing influx and activation of more inflammatory cells. These 
cells will eventually die, allowing their PAD enzymes to become activated by 
influxing Ca2+. With this, the cycle is complete and will continue if not stopped. 
The cycle will ultimately lead to the chronic inflammatory disease we call RA. 
Besides these genetic factors, other susceptibility loci might also be involved. 
Their precise nature needs to be clarified in order to understand their possible 
role in the triggering or progression of RA [104].  
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Figure 2.12 Possible links between RA specific ACCPAS and RA-associated genetic 
factors [104]. DC, dendritic cell; Fcγ, Fcγ receptor; IC, immune complex; mø, 
macrophage. 
 
F. ACCPA assays  
The citrulline moiety of the autoantigens mentioned previously is the 
essential determinant on proteins recognized by APF, AKA and anti-Sa [105]. 
From the detailed studies of citrullinated filaggrin peptides by Schellekens, It 
became apparent that different RA patients recognise different linear citrullinated 
peptides, which would indicate a polyclonal response against probably many 
Ags. The citrulline-flanking residues influence the reactivity with the Abs.  In the 
first attempts to design an ELISA for detecting ACCPS several linear filaggrin 
epitopes were used. The sensitivity of this initial ELISA could be improved by 
making cyclic variants of peptides in which the citrulline residue is optimally 
exposed for Ab binding. This led to the first generation anti-CCP (cyclic 
citrullinated peptide) test (named CCP1 test). All studies undertaken using this 
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assay agreed that this assay displayed a high diagnostic specificity with a 
nosographic sensitivity of around 65%. However, the idea that filaggrin is most 
likely not the triggering agent in the ACCPS response, since it is not present in 
the joint, sparked investigations to obtain novel peptides from dedicated libraries 
of citrullinated peptides using RA sera for selecting the most reactive species. 
After selection, such peptides were made cyclic to ensure exposure of the 
antigeneic citrulline moiety. These investigations have resulted in the second 
generation anti-CCP assay, which is now available world-wide as the ACCP2A 
test [106]. 
 
G.  Clinical utility of ACCP2A 
 
1. Use in diagnosis of RA 
The most important requirements for a good diagnostic marker are that it 
must be specific for the disease and present in a relatively high percentage of 
patients. Several studies using the ACCP2A test show that this test indeed 
provides a good sensitivity (41–80%) and excellent specificity (89–100%) [107]. 
Many studies have verified the validity of the ACCP2A assay and found that it 
has a similar level of sensitivity for RA as the test for RF, i.e. approximately 
80%. However, the ACCP2A assay has a far superior level of specificity, making 
it a more ideal marker than RF. In fact, 40% of RF seronegative patients with 
clinical signs and symptoms of RA are ACCP2A positive. Therefore, the 
combination of the two tests greatly enhances the diagnostic accuracy of the 
disease. Both are used in clinical practice routinely today [108].    
 
2. Use in diagnosis of early RA 
The current therapeutic strategy uses increasingly aggressive regimens 
early in the course of the disease as most of bony damage occurs in first two 
years in 90% of patients. Thus, early diagnosis is crucial. The 1987 ACR criteria 
are rarely met during the first few months of the disease. In many early cases of 
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RA, clinical symptoms are milder and nonspecific, and patients will not fulfill 
ACR classification criteria for RA. Therefore, the detection of a disease specific 
autoantibody like ACCP2A is important. ACCP2A may be detected in roughly 
50-60% of patients with early RA usually after 3-6 months of symptoms. The 
specificity of ACCP2A is around 95-98% as regards undifferentiated forms of 
arthritis that do not develop into RA. IgM RF is often found in the same patients, 
but with much lower specificity for RA. ACCP2A may pre-date arthritis by 
several years. A study using the ACCP2A assay found progression from 
undifferentiated polyarthritis to RA in 93% of ACCP2A positive patients but only 
in 25% of ACCP2A negative patients after 3 years of follow-up [109].  
 
3. Use in prognosis of RA 
Many studies support the idea that RA patients positive for ACCP2A 
develop significantly more severe radiological damage than ACCP2A negative 
patients.  Recent studies using the ACCP2A test have confirmed the prognostic 
value of the ACCP2As. Kroot and his colleagues assessed ACCP2A at baseline 
in 273 patients and measured radiological joint damage (Larsen score) and 
progression after six years follow-up. They found that patients with ACCP2A had 
developed significantly more severe radiologic damage after 6 years of follow up 
[110]. Another study indicate that the combination of ACCP2A and IgM RF 
increased the ability to predict erosive and progressive disease [111].  
 
In 2002 Visser and his colleagues [112] have developed a diagnostic model that 
predicts three forms of arthritis outcome: self-limiting, persistent non-erosive and 
persistent erosive arthritis. It consists of seven variables; these variables are 
very similar to those that comprise the ACR. The corresponding weighting 
system gives the prognostic capacity. The unusual addition to the other factors 




Table 2.4 The seven variables of a prediction model for persistent (erosive) arthritis 
[112]. 
Criterion  
1. Symptom duration 
≤6 weeks <6 months  
≥6 months 
2. Morning stiffness ≥1 hour 
3. Arthritis ≥3 joint groups 
4. Bilateral compression pain MTPs 
5. IgM RF ≥5 IU 
6. Anti-CCP ≥92 IU 
7. Erosions X-rays hands or feet 
 
 
These predictive values form a valuable basis from which therapeutic decisions 
can be made in an early phase of the arthritis. The early recognition of persistent 
(erosive) arthritis allows early intervention with DMARDs, which will lead to 
earlier disease control and improvement of disease outcome. Otherwise, early 
recognition of self limiting arthritis will prevent the unnecessary treatment of 
these cases with potentially toxic DMARDs [112].  
 
4. Use in differentiation of RA from other diseases 
Several studies show that the ACCP2A test enables clinicians to 
effectively distinguish RA patients from other RA-resembling diseases, even in 
cases where the RF is not discriminative. For example, a significant proportion 
of patients with chronic HCV infection suffer from a symmetric inflammatory 
polyarthritis that closely resembles the symptoms of RA. Since the majority of 
these patients are RF positive, RF cannot be used to discriminate HCV-
associated arthritis from RA. The ACCP2A positivity in this group of patients, 
however, is negligible compared to that in RA patients [113,114].  Also when 
SLE is associated with polyarthritic phenomena, it can be confused with RA. 
Mediwake and coworkers studied a large cohort of SLE patients, ten of whom 
had erosive joint disease. Of these ten patients six were positive for RF, 
whereas only 2 were ACCP2A positive. Of the non-erosive SLE patients, only 
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0.5% was ACCP2A positive, versus 18% for RF [115]. All these studies confirm 
that the ACCP2A test indeed is an important and specific diagnostic tool for RA 
and related disorders. 
 
5. Use in determination of drug strategy  
There are some studies talking about the importance of ACCP2A in 
determination of drug strategy. One of these for Alessandri and his colleagues 
who indicate that anti TNF α treatment in RA results in a decrease in the serum 
titers of RF and ACCP2A in patients showing clinical improvement, suggesting 
that these measurements may be a useful adjunct in assessing treatment 
efficacy [116].   
 
H.  Future trends of ACCP2A 
• ACCP3A 
While the majority of currently available ACCP2A assay is based on one 
particular manufacturer's assay (for patent reasons), for increase the 
sensitivity of ACCP2A, other manufacturers are actively involved in 
developing their own ACCP assays (likely to be marketed as 'third or 
subsequent' generation assays) [117,118]. 
• Microarray technique 
The challenge to develop new specific markers is being met, as 
demonstrated by the development of novel serologic assays with high 
specificity being combined with other less specific Abs but when used 
together yields test results that are virtually 100% specific for RA. This 
developed and applied by William Robinson. He has applied the microarray 
technique to profile autoantibody responses in cohorts of patients with RA 
and control patients. In addition to demonstrating that autoantibody targeting 
of citrullinated autoantigens is sensitive and specific for RA, patients with RA 
with ACPA responses frequently exhibit autoantibody reactivity against 
multiple citrullinated peptides and/or proteins contained on the arrays which 
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including citrullinated fibrinogen, citrullinated vimentin, citrulline-substituted 
filaggrin peptides, heterogenous nuclear ribonucleoprotein particles, heavy 
chain binding protein, type II collagen, and several heatshock proteins. This 
technology is currently being applied to early diagnosis of RA [119,120]. If 
these new assays can be developed in a cost-effective manner with good 
sensitivities, utilization of such assays could reliably diagnose rheumatoid 
disease and allow treatment to proceed in an unambiguous fashion. For now, 
the only available commercial assay is ACCP2A [121]. 
 
2.8.2.2 Inflammatory markers in RA  
While multiple blood markers of inflammation have been identified and 
shown to be useful in the evaluation and treatment of RA, to date, ESR and 
CRP have been most commonly studied and used in clinical practice.  
 
A.  ESR 
The ESR, an indirect assessment of inflammation, measures the distance 
that RBCs fall in a capillary tube over the course of an hour. The presence of 
inflammation causes the cells to fall more quickly due to the action of 
inflammatory proteins, such as fibrinogen or immunoglobulins, blocking the 
normal charge inhibition on RBCs. In many RA studies, an ESR level greater 
than 20 to 30 mm/h has been considered abnormal; however, considerable 
individual variability between normal and abnormal tests exists [122].  
 
B.  CRP  
CRP is a pentameric protein released in response to inflammatory stimuli. 
Because testing directly measures this protein, CRP levels are a more accurate 
measure of inflammation than the ESR. Measuring CRP in inflammatory 
conditions is preferred over the ESR as CRP responds much more quickly to 
inflammatory stimuli and can, therefore, be used as a timely marker of active 
inflammation. The CRP level that has been determined to be abnormal in RA 
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studies is generally greater than 1.0 mg/dL. But caution must be used when 
interpreting this value as many clinical labs report CRP in mg/L, resulting in a 
10-fold higher value that may still be a normal result [122].  
 
C.  The importance of ESR and CRP in RA.  
Elevation of ESR and CRP are the strongest predictors of persistent, 
progressive disease in RA. If they are elevated in the early disease and don't 
improve with therapy, this will lead to joint damage and other worse outcomes 
[123,124].  ESR and CRP are very sensitive to change in disease activity. ESR 
becomes more than 50 mm/hr and CRP becomes more than 3 mg/dL. But the 
levels of them decreased rapidly, beginning in the first month after the injection 
of etanercept, and these reductions appeared to be sustained throughout the 
etanercept treatment. Similar results were observed with another TNF α blocker, 
infliximab [125,126].  In addition, if use of one anti TNF α agent does not result 
in a decreased CRP level at 12 weeks, it may be an indication to use another 
biologic agent [127].  
 
2.9 Imaging studies  
X-ray, computerized tomography or MRI scans and other forms of 
imaging can show damage to articular surfaces, and are used to measure the 
degree of destruction of the joints and articular cartiIage and inflammation. 
However, the usefulness of these techniques is limited to the later stages of the 
disease, when the progression of RA has already led to the destruction of the 
joints [61].  
 
2.10 Treatment  
The goals of treatment in RA are to control inflammation, prevent 
progressive joint destruction, preserve and improve activities of daily living, and 
alleviate pain. Medical treatment includes the use of NSAIDs, DMARDs, 
corticosteroids, and biological response modifiers. In addition to drug therapy, 
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nonpharmacological treatment, including patient education, physiotherapy, 
occupational therapy, orthotics, and surgery are important. 
A major transformation in the pharmacological treatment of RA occurred 
in the 1990s. The previous therapeutic approach, termed as the therapeutic 
pyramid, generally involved initial conservative management with NSAIDs for 
several years; DMARDs were withheld until clear evidence of the progressive 
character of the disease in the face of erosions was seen. DMARDs were then 
added individually in slow succession if the disease progressed. This form of 
treatment has been replaced by a) early initiation of DMARDs and b) use of 
combinations of DMARDs in patients with the potential for progressive disease. 
The idea of early intervention with DMARDs has been validated in a randomised 
trial. Methotrexate has become the most widely prescribed DMARD. Other 
commonly utilized DMARDs include leflunomide, sulphasalazine, and 
hydroxychloroquine. Also cyclosporine, azathioprine, D-penicillamine, and gold 
salts remain in use. DMARD monotherapy is often only partly effective and 
poorly tolerated in long term. DMARD combination therapy has been explored 
as a way to maximize therapeutic effect while maintaining a tolerable toxic- 
effect profile. Initial randomized controlled trials of monotherapy versus 
combination therapy yielded conflicting results. However, more recently it has 
been shown that combination therapy has clear benefits and tolerable toxic 
effects in both early and chronic RA. In general, the beneficial combinations 
have included methotrexate and 1 to 3 other DMARDs [128-130].  
 
In recent years, new biological drugs, especially TNFα blockers include 
infliximab and etanercept, have been introduced into clinical use. In combination 
with methotrexate, they have been able to retard considerably or even stop the 





 CHAPTER III                                   Materials and Methods  
 
3.1 Materials 
3.1.1 Reagent kits 
Two ELISA kits for ACCP2A assay 
Two ELISA kits for IgM RF assay 
Two CRP kits 
3.1.2 Instruments and disposables 
Microplate ELISA reader (TC 89 +) 
Microplate ELISA reader (Tecan reader) 
Alcohol swab 
Syringes and needles 
Plasters 
Chemistry tubes 
Sodium citrate tubes (ESR tubes) 
Distilled water 
Micropipettes 10µl -1000µl  




Ice box for keeping the sample through transportation. 
Deep freezer (-72°C) for specimen storage 
 
3.2 Study population  
This study is across sectional study. Our goal was to recruit 150 subjects 
divided equally into patients and healthy controls. However, due to different 
problems we recruited only 67 patients and 75 healthy controls. So the total 
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number of individuals included in this study was 142 and were divided into the 
following two groups: 
 
3.2.1 Patients  
  Sixty seven patients were suffering from arthritis and who were randomly 
selected from the outpatient rheumatology unit at EL SHIFA hospital.  
 
3.2.2 Healthy controls  
Blood samples from healthy controls were collected from 75 blood donor 
volunteers who had no records of arthritis. 
 
3.2.3 Questionnaire 
            All patients were questioned about their personal character, clinical 
features (onset for RA, early symptoms, classification criteria, extra-articular 
disease, and radiographic manifestations) and medications received. Patients 
were also questioned about their ability to perform daily activities [133].  
Most questions were yes/no and multiple choice questions (Annex 1). The 
validity of the questionnaire was tested by three specialists.  The questionnaire 
was piloted. All interviews were conducted face to face by the researcher 
herself.  
 
3.2.4 Permissions and ethical consideration 
According to research ethics, Permission was obtained from the Helsinki 
Committee for sample collection and consents were also obtained from each 
patient for the purpose of the study and drawing extra blood (Annexes 2 and 3).  
 
3.3 Methods 
3.3.1 Sample collection  
Five ml venous blood was collected from each subject,   1 ml was 
delivered into ESR tube and the rest of the sample was delivered into a tube 
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without anticoagulant. The ESR tube was left for 1 hr at room temperature to 
measure ESR (mm/hr). The second tube was centrifuged and then the serum 
separated and stored in a -72°C freezer until used for ACCP2A assay, IgM RF 
assay and CRP.   
 
3.3.2 Sample Processing 
 
3.3.2.1 ACCP2A assay 
ACCP2A levels were determined using DIASTAT TM (Axis-Shield com – UK) 
 
A.  Principle of the assay 
The wells of the microtitre strips were coated with a highly purified 
synthetic cyclic peptide containing modified arginine residues.  During the first 
incubation, specific autoantibodies in diluted serum or plasma bind to the Ag -
coated surface.  The wells were then washed to remove unbound components.  
In the second incubation, the conjugate, an enzyme-labelled monoclonal Ab to 
human IgG, binds any surface-bound autoantibodies.  After further washing, 
specific autoantibodies were traced by incubation with the substrate.  Addition of 
stop solution terminates the reaction, resulting in a coloured end-product.  The 
amount of conjugate bound was measured in absorbance units. The 
concentration of anti-CCP autoantibody was estimated by interpolation from a 
dose-response curve based on standards. 
 
B.  Kit components 
Conjugate, substrate, stop solution, wash buffer, CCP-coated wells and 
strip holder, sample diluent, 5 ACCP standards with concentrations (0 U/ml, 2 
U/ml, 8 U/ml, 30 U/ml and 100 U/ml), ACCP reference control and positive and 




C.  Procedure: (Semi quantitative protocol) 
1. Allow all kit components, including the microtitere strips, to warm up to 18-
25°C for 30-60 minutes before use. Mix reagents by gentle inversion. 
2. Dilute the following reagents before use and mix thoroughly; 1 vial of wash 
buffer concentrate with 375 ml distilled water, 1 vial of diluent concentrate with 
100 ml distilled water and 10µl of positive and negative controls with 1 ml diluted 
sample diluent.  
3.  Reference wells for identification. 
4. Pipette 100µl reference control/standards in duplicate, pre diluted (1:100) 
positive and negative controls, and pre-diluted (1:100) patient samples into 
appropriate wells.  
5.  Incubate for 60±10 minutes at 18-25°C. 
6. Decant strip contents by quick inversion over a sink suitable for the disposal 
of biological material, bearing in mind the potential infective hazard of the 
samples. Blot inverted strips well with paper towels.  
7. Wash wells three times with a minimum of 200µl wash buffer. Decant and blot 
after each wash steps. 
8. Add 100µl conjugate to each well. 
9. Incubate for 30±5 minutes at 18-25°C. 
10.  Repeat steps 6 and 7. 
11.  Add 100µl substrate to each well. 
12.  Incubate for 30±5 minutes at 18-25°C. Don’t decant.  
13. Add 100µl stop solution to each well. In the same order and rate as 
substrate. Tap wells gently to mix. 
14.  Read strips within 24 hours at 550nm (540-565nm).  
 
D.  Calculation of results 
Plot the standard concentration on X-axis and plot the mean absorbance 
value of each standard on Y-axis on suitable graph paper. Concentrations of 
controls and samples can then be read from the standard curve (Figure 3.1). 
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The reference range of ≤ 5U/ml is considered negative and > 5U/ml is 
































3.3.2.2 IgM RF assay 
IgM RF level was determined by using IgM RF kit (GA Generic 
Germany). 
 
A.  Principle of the assay  
The RFs of standards, control and diluted patient samples
immobilized on the solid phase of microtiter plates. Following
period of 30 min at 37°C, unbound serum components were 
washing step. The bound IgM Abs react specifically with conju
incubation period of 30 min at 37°C. Exessive conjugate is sep
solid phase immune complexes by the following washing s
converts the colorless substrate into a blue product. The enzy
stopped by dispensing a stop solution into the wells after 15 min 
the solution from blue to yellow. The OD of the solution at 450
proportional to the amount of specific Abs bound. The concentra
39Assays GmbH-
 react with IgG 
 an incubation 
removed by a 
gate within the 
arated from the 
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at 37°C turning 
 nm is directly 
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can be estimated by interpolation from a dose-response curve based on 
Standards. 
B.  Kit components 
Microtiter plate, concentrated wash buffer, sample diluent, conjugate, 
substrate, stop solution, 5 standards with concentrations of  (6 IU/ml, 12 IU/ml, 
50 IU/ml,100 IU/ml and 200 IU/ml) and positive control. 
 
C.  Procedure: (Semi quantitative protocol) 
1. Bring all reagents to room temperature (18-25°C) before use. Mix gently 
without causing foam. 
2. Dilute patient sera with sample diluent 1:101 
3. Prepare a sufficient amount of wash solution by diluting the concentrated 
wash buffer 10 times with distilled water. 
4. Dispense 100µl of standards (1-5), positive control and diluted patient 
samples into the respective wells. 
5. Seal plate; incubate 30 min at 37°C. 
6. Decant, then wash each well three times using 300µl wash solution. 
7. Add 100µl of substrate to each well 
8. Seal plate; incubate 30 min at 37°C. 
9. Decant, then wash each well three times using 300µl wash solution. 
10. Add 100µl of substrate to each well. 
11. Incubate 15 min protected from light at 37°C. 
12. Add 100µl of stop solution to each well and mix gently. 
13. Read the OD at 450nm versus 620 or 690nm within 30 min after adding the 
stop solution.  
 
D.  Calculation of results 
The standard curve (Figure 3.2) is established by plotting the mean OD-
values of the standards 1-5 on the ordinate, Y-axis (lin. scale) versus their 
respective IgM RF concentrations on the abscissa, X-axis, (log. Scale). IgM RF 
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concentrations of the unknown samples are directly read off in IU/ml against the 
respective OD values. The reference range (<6) is considered negative, while 
(>6) is considered positive.  



















3.3.2.3 CRP assay 
CRP level were determined by using CRP latex kit (plasmatic- UK). 
 
A.  Principle of the assay 
Latex particles coated with goat anti-human CRP Abs are 
when mixed with samples containing CRP. 
 
B.  Kit components 
CRP latex reagent, positive control, negative control, gly
buffer, pipette, stirrers and reusable agglutination slide. 
 
C.  Procedure (Qualitative method)  
1. Allow each component to reach room temperature.  
2. Gently shake the latex reagent to disperse the particles. 
3. Place a drop of undiluted serum onto the circle of the test slid
disposable pipettes provided. 
4. Add one drop of the latex reagent next to the drop of serum. 
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5. Using the other end of the pipette (broad end) spread the reagent and serum 
sample over the entire area of the test circle. 
6. Gently tilt the test slide backwards and forwards approximately once every 
two seconds for two minutes. Positive and negative controls should be included 
at regular intervals. Both are ready for use and do not require further dilution. At 
the end of the test rinse the test slide with distilled water and dry. Normal 
laboratory precautions should be maintained whilst handling patients, samples.  
  
D.  Interpretation of result  
Presence of agglutination indicates a level of CRP in the sample which is 
≥ 6mg/l. The lack of agglutination indicates a CRP level < 6mg/l in the sample.  
 
 3.3.2.4 ESR assay 
ESR was determined by Westergren method. 
 
A.  Principle of the method 
Whole blood (4 volumes) anticoagulated with 0.109 M trisodium citrate (1 
volume) is mixed in ESR tube and allowed to stand for exactly 1 hour in a 
vertical position. The number of millimeters the RBCs fall during this time 
constitutes the ESR value.  
 
B.  Method components (Milano com –Italy) 
Westergren pipet (calibrated in millimeters), Westergren pipet rack. 
 
C.  Procedure  
1. Fill the test tube containing 0.2 ml of sodium citrate up to the graduation mark 
with blood 
2.  Mix immediately by gently capsizing three to four times. 
3. Insert the pipette through the pierceable stopper, the blood will automatically 
rise to zero. 
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The normal values are (0 to 15 mm/hr) for women, (0 to 10mm/hr) for men. 
 
3.4 Statistical methods  
• The statistical analyses were performed using SPSS version "15". The 
sensitivities and specificities were calculated together with the 95% CI by 
ROC curve which is generated by plotting sensitivity (y axis) against 1- 
specificity (x axis).  
• The correlations between numerical data were analyzed by Pearson's 
correlation coefficient and Chi-square test of independences was used for 
correlation between nominal or order data.   
• Comparison of numerical data between groups were made by Mann 
Whitney U test and comparison of proportions between groups were 
made by Z - test.  
• Means, SD, percentage and CI were used where appropriate.  













Chapter IV                                                                 Results 
 
4.1 Characteristics of the study population 
  The study population comprised 67 patients who showed symptoms of 
different forms of arthritis, however, only 34 patients complied with the criteria of 
ACR. And the diagnosis was confirmed by a rheumatologist.  Others; two 
patients had osteoarthritis, one patient had SLE, one patient had 
spondyloarthropathay and those patient were categorized as non RA patients. 
The rest "29 patients" were categorized as having UA. Controls group included 
75 healthy individual.  
RA Patients  
The demographic and clinical characteristics of RA patients are summarized in 
Table 4.1. 
Table 4.1 Characteristics of RA patients (n=34) 
Character Mean ± SD or 





Male     (%) 
30 (88.2%) 
  4 (11.8%) 
Disease duration 
< 1 year 
1-5 year 
> 5 year 
 
  6 (17.6%) 
16 (47.1%) 
12 (35.3%) 
Smoking status (current or previous smoker) 
 
          3 (9%) 
Family history 
 
          6 (18%) 
Joint swelling  
 
        32 (94%) 
Extra-articular manifestation  
 
        13 (38%) 
Radiological manifestation (erosive) 
 
        17 (57%) 
Drug treatment  (DMARD or steroid or anti TNF drugs) 
 
        28 (82%) 
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Non RA and UA patients 
The characteristics of non RA and UA patients are summarized in table 4.2 
 
Table 4.2 Characteristics of non RA and UA patients (n=33) 
Character Non RA patients 
Mean ± SD or 
NO (%) 
UA patients 
Mean ± SD or 
NO (%) 






  7 (24%) 
Smoking status 
 
0   3 (10%) 
Family history 
 




CRP (≥6 mg/I) 






Controls group:  
The characteristics of controls group are summarized in table 4.3 
 
Table 4.3 Characteristics of controls group (n=75) 
Character Healthy individual 
















CRP (≥6 mg/I) 
        (<6 mg/I) 
9 (22%) 
          66 (88%) 
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Non RA patients, UA patients and Control group was included in the study in 
order to assess the specificity of ACCP2A and IgM RF and to demonstrate the 
importance of ACCP2A in differentiating the early suspected RA patients (not 
yet fulfilling the ACR criteria according to the clinical evaluation) from other 
arthritis patients.  
 
4.2 Sensitivity and specificity of ACCP2A and IgM RF for 
diagnosis of RA 
Sensitivity expresses the percentage of RA patients that was positive for 
the test, whereas specificity is calculated from the percentage of test-negative 
non RA patients, UA patients and healthy control. Both were analysed by ROC 
curve at optimal cut off (>5 U/ml) for ACCP2A and at (>6 IU/ml) for IgM RF.  
The sensitivities and specificities (with their corresponding 95% CIs) of the 
serologic tests are illustrated in Table 4.3. As shown, sensitivity for RA was 
higher for IgM RF (85%) than ACCP2A (56%) and specificity was very greater 
for ACCP2A (99%) than for IgM RF (69%). While the sensitivity of combination 
of these tests (both or one of these tests) was 88% and specificity approached 
100%.  
 
Table 4.4 Diagnostic value of ACCP2A and IgM RF for RA 
criterion ACCP2A IgM RF Combination of 

















For comparisons of the diagnostic value of each assay, AUC were calculated. It 
indicates that for a randomly drawn RA patient and controls, the probability that 
the RA patients will have a higher test value than the control; a value of 0.5 
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indicates no discrimination and 1 perfect discrimination. AUC was 0.83 (95% CI, 
0.74 – 0.92) for IgM RF and 0.80 (95% CI, 0.70 – 0.90) for ACCP2A with P- 
value (sig.) =0.000 for both. Therefore both tests exhibited similar diagnostic 
value in Palestinian patients with RA. The ROC curve of ACCP2A and IgM RF 

























Figure 4.2 ROC curve of IgM RF 




























Figure 4.2 ROC curve IgM RF 
ROC Curve
Figure 4.1 Roc curve of ACCP2A 
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Pairwise comparison of ROC 
curves (ACCP2A ~IgM RF) 
AUC of ACCP2A= 0.80
AUC of IgM RF = 0.83
Differences between areas = 
0.03
IgM RF curve   ACCP2A curve
Figure 4.3 Comparison between ACCP2A and IgM RF ROC curves 
 
 
4.3 Comparison between the mean levels of ACCP2A and IgM 
RF in RA and controls plus others groups 
We used Kolmogorov-Smirnov test to examine if the distributions for 
ACCP2A and IgM RF for the two groups are normally distributed. From the 
SPSS result, p-value = 0.000 and as shown in Figures 4.4 and 4.5, most of the 
points are not close to the normal line, indicating that the distribution of ACCP2A 
and IgM RF for both groups are not normally distributed. Therefore, an 
























Normal Q-Q Plot of IgMRF
Figure 4.4 Test distribution of ACCP2A  



















Normal Q-Q Plot of ACCP2A
 
 
Since P- value (sig.) = 0.000 which is smaller than the leve
.05), then there exists a significant differences between the
0.000) for each ACCP2A and IgM RF.  Therefore based o
mean rank of ACCP2A and IgM RF which are higher in pati
plus others, we concluded that means of ACCP2A and IgM
significantly higher than for controls plus other group
summarized in Table 4.5 and Figure 4.6. 
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Table 4.5 Comparison between ACCP2A and IgM RF in RA patients (n=34), controls 
(n=75) and others patients (n=33) 





98±76.9 34.5±42.7 34 RA patients 
 
    19.9±21        1.1±0.58 
 
4 Non RA patients 
 
    48.0±73        2.0±3.8 29 UA patients 
 




  60.3 
 
103.4 
  61.4 
 Mean rank 
RA patients 
Control +other patients 
 
0.000** 0.000**  P value 







































4.4 The concordance between ACCP2A and IgM RF  
We used Pearson's correlation coefficient to examine the direction and 
the strength of the relationship between ACCP2A and IgM RF. As shown in 
Table 4.6, the concordance between them was significant correlation. This 
means that the two tests have the ability to identify the same patients as positive 
or negative.  
 









*p< 0.05; **p<0.01; ***p<0.001 
 
4.5 Prevalence of ACCP2A and IgM RF in RA patients  
The total number of patients who were positive for ACCP2A was 19 
(56%), while those who were positive for IgM RF represented 29 (85%) patients. 
IgM RF as the single positive marker was found in 35% and ACCP2A as a 
single marker in 6%, this demonstrated the importance of ACCP2A in diagnosis 
of sero negative RA. And the positive patients for both ACCP2A and IgM RF 
were 50% Table 4.7 and Figure 4.7. 
 
Table 4.7 Cross tabulation of ACCP2A and IgM RF in RA patients (n=34) 






IgM RF (+) 17 (50) 12 (35) 
 
29 (85) 
IgM RF (-)  2 (6 ) 
 
3 (9)   5 (15) 





























4.6 Prevalence of ACCP2A and IgM RF in controls group and 
others patients 
There weren't positive numbers of ACCP2A in non RA patients while IgM 
RF gives 2 (50%) positive numbers in them. In UA patients, only 1 (3.4%) 
positive for ACCP2A and 16 (48%) for IgM RF and no positive numbers of 
ACCP2A in healthy controls, but IgM RF gives 17 (23%) positive numbers, 
Table 4.8.  
 
Table 4.8 Prevalence of ACCP2A and IgM RF in controls group and others patients 
Group Total positive NO 
of ACCP2A 
Total positive NO 
of IgM RF 
Non RA patients 0 2 (50%) 
UA patients 1 (3.4%)        16 (48%) 
Control 0        17 (23%) 
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4.7 A correlation of ACCP2A and IgM RF with inflammatory 
parameters (CRP and ESR) and disease activity parameters 
(radiological manifestation and extra-articular manifestation)  
            The correlation of numerical data such as ESR variables with ACCP2A 
and IgM RF were analysed by Pearson's correlation coefficient and the 
correlation of ordinal data and nominal data such as CRP, extraarticular and 
radiological manifestations with ACCP2A and IgM RF are analysed by Chi 
square test.  
Table 4.9 shows that a significant correlation was found between ACCP2A and 
radiological manifestations, extra-articular manifestations and CRP and no 
correlation existed between ACCP2A and ESR. In addition there is significant 
correlation between IgM RF and radiological manifestation, extra-articular 
manifestation, CRP and ESR.  
 






Sig (2- tailed) 
IgM RF 
Pearson correlation
Sig (2- tailed) 
Radiological manifestation 




     0.000** 
 
17.260 
     0.001** 
Extra-articular manifestation 




    0.001** 
 
16.169 
     0.001** 
CRP 
Pearson chi correlation 






     0.000** 
ESR 
Pearson correlation 






  0.023* 





4.8 Comparison between ACCP2A (+) and ACCP2A (-) 
          In total 34 patients; 19 of them were positive for ACCP2A and 15 patients 
were negative for ACCP2A. Summary of different variables in relation to 
ACCP2A results are presented in Table 4.10. Differences in means between 
groups were analyzed with the Mann-Whitney test and proportions were 
compared using the Z- test. From table 4.10, the disease duration between two 
groups isn’t significant; (<1year p= 0.05, 1-5year p= 0.12, >5year p= 0.2). There 
is also insignificant differences between the two groups in relation to early 
symptoms (pain p= 0.28 , swelling p= 0.27 , function loss p= 0.42, redness p= 
0.27). However, early symptoms started in the small joints showed significant 
difference between groups (p=0.01), ACCP2A positive had higher percentage of 
patients with initial joint symptoms in small joints than ACCP2A negative (42% v 
20% ). But there is no significant difference in localization of initial joint 
symptoms in large joint or both (p=0.2, p=0.35).   In conclusion there are no 
considerable differences in the early symptoms of disease between ACCP2A 
positive and ACCP2A negative RA patients.  There is a significant difference 
between ACCP2A positive and ACCP2A negative in extra-articular 
manifestations (p=0.006), since ACCP2A positive patients had higher 
percentage of extra-articular manifestations than ACCP2A negative patients 
(47% v 20%).  On the other hand, there was no significant difference between 
both groups in radiological manifestations (0.12).  Also there was no significant 
difference in the proportion of patients who received methotrexate, antimalarial 
or combination of DMARD treatments (p = 0.05, 0.5 and 0.5). However,  a 
significant difference was found in the proportion of patients who received 
steroidal and other drugs such as (Enbrel, anaflam, penicillamine and poverty 
medications), since ACCP2A positive had higher percentage of treatment with 
these drugs than ACCP2A negative (26% v 13%) and (37% v 7%). In addition, 
there was no significat difference in the proportion of CRP positive and negative 
between the two ACCP2A groups (p=0.31 for CRP ≥6 and p=0.24 for CRP <6) 
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and in the mean levels of ESR (P= 0.12).  In conclusion: the two groups are 
relatively similar in the phenotype of RA.  
 
Table 4.10 Comparison of patients who are ACCP2A (+) and who are ACCP2A (-) in 















Disease duration  



















Redness   
 
19 (100) 
        18 (95) 
        12 (63) 
        14 (74) 
 









Localization of initial 
joint symptoms 
















        0.2 
        0.35 
Extra-articular 
involvement 
9 (47) 3 (20)     0.006** 
 
Erosive          10 (53) 6 (40) 0.12 
ESR (mm/h) 19 ±10 31 ±32 0.12 
CRP (≥6 mg/l) 
        (<6 mg/l)   
11(58) 
































         0.5 
 
0.5 
   0.02* 
         0.0001***
 
Values are mean (SD) or n (%). 
MTX; methotrexate, antimalarial drugs; chloroquine phosphate or 
hydroxychloroquine and other, for example, Enbrel, anaflam, penicillamine and 
poverty  medications. 
*p<0.05 ; **p<0.01; ***p<0.001 
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4.9 Relation of ACCP2A and IgM RF with personal characters of 
RA patients (age, gender, family history and smoking) 
We studied the relationship of ACCP2A and IgM RF with numerical data 
such as age variable by Pearson's correlation coefficient and with nominal data 
such as gender, family history and smoking by Chi square test of 
independences. As shown in table 4.11, there was no significant relationship 
between both ACCP2A and IgM RF with age. On the other hand, there was a 
significant relationship between IgM RF and gender. However, this relation 
wasn't significant for ACCP2A. In addition, there was no significant relationship 
between ACCP2A and IgM RF with family history or smoking.  
  
Table 4.11 Relation of ACCP2A and IgM RF with personal characters of RA patients 
Risk factors 
 
ACCP2A IgM RF 
Age 
Pearson correlation 








Pearson chi square 






   0.007* 
Family history 
Pearson chi square 








Pearson chi square 















Chapter V                                                            Discussion 
 
RA is associated with significant morbidity and mortality. There is likely to 
be a ‘window of opportunity’ early in the disease when disease-modifying 
treatment can significantly alter the disease course and prevent or modify the 
development of erosions which can eventually lead to joint failure, and even 
mortality. 
 
Best practice is to identify and treat the disease early. RA remains a clinical 
diagnosis, especially very early in the course of the disease when radiological 
change specific to RA or erosions may not yet be evident. Early identification 
and treatment might be more accurately realised. This is particularly exciting at a 
time when our approach to treatment has been revolutionized by the advent of 
the concept of tight RA disease control and with both combination of 
conventional DMARDs and with biologic therapies [134].  
 
RF assay has known to have suboptimal sensitivity and specificity for the 
diagnosis of RA. Therefore, easier, more convenient, higher specific serological 
methods have been required for the diagnosis of RA [135]. Now the diagnostic 
properties of ACCP2A in the specific diagnosis of RA may outplay other 
available antibody tests, especially IgM-RF [136]. This study aimed at 









5.1 Diagnostic performance of ACCP2A  
5.1.1 Sensitivity of ACCP2A and IgM RF 
In the present study, the sensitivity of IgM RF was moderately high 85% 
and it is in agreement with most studies which resulted in sensitivity about 80% 
[137,138]. ACCP2A showed good sensitivity (56%), however there is 
considerable variation in diagnostic sensitivity of ACCP2A among studies, 
ranging from 41%–80% [139-142].   
The reasons of the wide range of sensitivity of reported results of ACCP2A may 
include: 
1. The cut-off value used to define a positive result varied significantly in articles, 
even if provided by the same manufacturer. This difference in terms of sensitivity 
in the same serum samples between manufacturers was observed by Garcia-
Berrocal [143]. Indeed, cut-off level for positivity was either determined from 
OD450 (≥0.11 or 0.3) or expressed in units (determined from manufactures or 
from a ROC curve) [144]. So some standardization would appear desirable, with 
determination for each manufacturer for the optimum cut-off value. 
2. As ACCP2A measurements weren't followed-up, so we cannot exclude the 
possibility that some RA patients that were ACCP2A negative at inclusion have 
become ACCP2A positive at a later stage in the disease and this was reported 
by Schellekenes and his colleagues [145]. So serial determination of ACCP2A 
from one time to another is important, especially for those whom results are in 
borderline (in our study 5 patients have >4 U/ml of ACCP2A concentration).  
3. The characteristics of patients were evaluated, e.g. in our study some patients 
(who are fulfilling ACR and suspected RA) after follows up clinically by 
rheumatologist after 10 months from blood sampling, they were diagnosed as 
having other disease of autoimmunity such as SLE. This reflects the relatively 
low specificity of ACR criteria in diagnosis of RA and emphasizes the 
importance of ACCP2A in differentiating RA from other types of arthritis.    
4. Ethnicity of patients. ACCP2A was studied in large number of ethnic groups 
but its pathogenesis until now isn’t known. So some triggers that are related to 
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ethnicity may have an effect on the production of ACCP2A, in this respect, the 
role of specific genes shouldn't be ignored.    
5. One could ask whether ACCP2A negative patients do not have Abs to 
citrullinated epitopes. Because RA is a complex disease [146], so reaching 
100% sensitivity will be impossible. However, the results of several experiments 
indicated that the Ab response to citrullinated epitopes is strongly polyclonal 
[147]. Many researchers nowadays are concentrating their researches on how 
they could improve the sensitivity of ACCP2A. One of these studies suggested 
that the use of new ACCP3A assay which contains additional number of 
citrullinated epitopes can enhance the clinical sensitivity for diagnosis of RA 
[148]. Another study made by Hueber and his colleagues that identified 
peripheral blood Ab and cytokine profiles that characterise clinically relevant 
subgroups of patients with early RA using arthritis Ag microarrays and a 
multiplex cytokine assay. They found increased blood levels of proinflammatory 
cytokines which are associated with Ab targeting of citrullinated Ags in patients 
with early RA. So they expected that proteomic analyses will become a mainstay 
in the evaluation of patients with RA and other autoimmune diseases for 
assessing prognosis, guiding treatment and monitoring response to treatment 
[149].   
 
5.1.2 Specificity of ACCP2A and IgM RF 
The specificity of the ACCP2A test (99%) was significantly higher than 
that obtained for the IgM RF test (69%). The specificity of IgM RF is in 
concordance with other studies which is about 70% [150,151]. There is also 
consensus of the different studies about the high specificity of ACCP2A ranging 
between 95% and 100% [152,153]. The specificity is the most valuable aspect 
of this assay, so much so that it may be proposed as the most important 




5.1.3 Sensitivity and specificity of combination (both or one) of 
ACCP2A and IgM RF  
Our study also showed that the combination of ACCP2A with IgM-RF 
could increase the sensitivity (to 88%) and specificity (to 100%). The 
complementarity of RF to ACCP2A is controversial. Some reports suggested that 
RF and ACCP2A should be combined to reach optimum diagnostic properties, 
whereas others found only little additional diagnostic value when combining RF 
and ACCP2A. The discrepancy could be explained by the fact that in the 
literature stratification for specificity was not performed, and therefore, the results 
of different studies are not comparable. Furthermore international discussion is 
warranted to answer the question of whether ACCP2A should replace or 
complement RF in the future, especially as RF constitutes one of the revised 
ACR criteria for RA [154]. However to answer such question we believe that  
many studies comprising large different populations should be made and an 
agreement must be faithful in the represented sample selection (patients and 
control groups), kits (from the same manufactures) and the used method to 
calculate the sensitivity and specificity of combination of ACCP2A and IgM RF.  
 
5.1.4 Comparison the diagnostic accuracy between ACCP2A and IgM 
RF  
The diagnostic accuracy between ACCP2A and IgM RF was compared, 
and the AUC of ACCP2A and IgM RF was 0.80 and 0.83, respectively. 
Diagnostic accuracy between them was not different; this result is similar to 
other studies [155,156]. But differ from other result which indicates that 
ACCP2A showed a better diagnostic performance than IgM RF [157-159]. The 
difference between studies in this issue is due to different cutoff levels, different 
patient populations and small sample size of our study. However, the difference 
in mean levels of ACCP2A and IgM RF between RA patients and others groups 
was significant (p=0.000) and this is another point which emphasizes that 
ACCP2A and IgM RF are having similar diagnostic accuracy. 
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5.2 Diagnosis of sero-negative RA by ACCP2A  
The diagnosis of sero-negative RA is a more challenging diagnosis, and 
more likely to include misclassified reactive, psoriatic, viral and crystalline 
arthritides [160]. Our study shows that; although the two Abs were significantly 
correlated (Pearson correlation, 0.353**; p=0.000), ACCP2A was present alone 
in 6% of IgM-RF negative sera of RA patients. This result confirms the 
hypothesis that "ACCP2A and RF are distinct Ab systems yielding different 
information" [161]. And also indicate that ACCP2A estimations may be useful in 
the disease diagnosis of RA patients who are RF-negative or where the 
diagnosis may be uncertain and this added diagnostic and prognostic value for 
ACCP2A.  
 
5.3 ACCP2A is predictive for the outcome of early RA 
Next to being sensitive and specific, good markers of disease should be 
detectable as early in the disease process as possible. In this study 3.4% of UA 
patients, could not fulfill ACR criteria and were classified as UA, showed 
positivity toward ACCP2A. Many studies demonstrated that, the presence of 
ACCP2A might be a prognostic factor for future onset of RA [162-164]. These 
Abs appear in the serum many years before the onset of clinical disease [165]. 
This suggests that the initial trigger for the development of RA may occur long 
before the appearance of symptoms. Monitoring ACCP2A activity in individuals 
that may have an increased risk for the development of RA, e.g. based upon 
genetic factors, may eventually allow earlier treatment of ACCP2A positive 
individuals in which the Ab titers are increasing. As a consequence, the lag time 
between first visit to the rheumatology clinic and start of therapeutic intervention 
may be importantly reduced and joint erosion may already be inhibited at the 
















Figure 5.1 Presence of ACCP2A precedes the clinical onset of RA by years [166]. 
 
ACCP2A appears early in the disease course and has a high specificity for RA. 
Therefore it might be a valuable additional predictive tool in the management of 
this disease. 
 
5.4 Use of ACCP2A to differentiate RA from other similar 
diseases 
Many rheumatic or immune diseases can present the clinical symptoms 
of polyarticular, symmetrical arthritis and positive RF, which mimic RA or fulfill 
the diagnosis of RA. These consist of SLE, PSA with polyarticular involvement, 
Human Immunodeficiency Virus - related arthropathy, PMR, and even UA or PR 
[167]. In our study; all non RA patients (SLE, osteoarthritis and 
spondyloarthropathy patients) were negative for ACCP2A test but 50% of those 
patients were positive for IgM RF. This means that ACCP2A may be useful in 
distinguishing RA from other similar diseases and RF is unhelpful in these 
conditions. This finding is in consensus with other studies [168-172]. These data 
and the absence of ACCP2A in healthy individuals and in other rheumatic 
diseases confirm their high propensity to be associated with RA. 
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5.5 Prognostic ability of ACCP2A: 
In our study both of ACCP2A and IgM RF were found to have significant 
correlation with radiological manifestation (p=0.000). This is in accordance with 
other results that support the presence of both ACCP2A and IgM RF as the best 
predictors of erosive or progressive disease [173]. Other studies even 
demonstrated that ACCP2A was appearing stronger in correlation with 
radiological manifestations than IgM RF [174,175]. For this reason ACCP2A 
became an important part of a newly proposed model for diagnostic criteria of 
early arthritis and strongly predicted persistent and erosive disease as 
previously described in literature section. However, one study claimed that RF 
was the main factor predicting radiological progression [176].  
 
The relation of both ACCP2A and IgM RF with extra-articular manifestations was 
also significant (P=0.000). This finding is in accordance with other authors 
[177,178]. On the other hand, Korkmaz and his colleagues didn't find a 
relationship between ACCP2A and IgM RF and extra-articular manifestations 
[179]. In this context, our findings revealed that the presence of ACCP2A and 
IgM RF act as indicators of disease severity in RA, and the presence of both 
suggest a role for these Abs in the pathogenesis of radiological and extra-
articular manifestation. 
  
The correlations of ACCP2A and IgM RF with CRP and ESR were studied. CRP 
and ESR are, along with the number of swollen and painful joints, one of the 
major criteria for the “clinical” disease activity score and the ACR scores [180]. 
In our study there was significant correlations between ACCP2A and IgM RF 
with CRP (p=0.005 and p=0.000). This is in accordance with some reports 
[181,182]. But, it remains unclear whether increased inflammation, measured by 
CRP, occurs before, after or simultaneously with the development of Abs (IgM 
RF and/or ACCP2A) in the preclinical phase of RA [183]. These results are 
opposing Berglin who didn’t found any correlation between ACCP2A and IgM 
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RF and CRP [184].  The significant correlation of ESR was found only with IgM 
RF (p=0.023) and this in consensus with Aldifran [182], and in conflict with 
Stropuvienë [185]. And the correlation of ESR with ACCP2A wasn't significant 
(p=0.952), this is in consensus with Shovman [186].  
 
It is interesting to note that IgM RF has more correlation with CRP than ACCP2A 
(36.679 v 7.468).  In addition it has significant correlation with ESR rather than 
ACCP2A (0.023 v 0.952). This will support the data in recent published research 
which demonstrated that the levels of ACCP2A don't change depending on anti-
TNF treatment, in contrast to RF, CRP and ESR. It has been concluded that IgM 
RF and ACCP2A are two different systems of Abs reacting differently to the 
treatment prescribed [187]. However the patients included in this study were 
under the different regimes of treatment (DMARD, steroids, anti-inflammatory 
drugs). So further studies should be made to demonstrate the reactions of 
ACCP2A with each drug.   
The reasons standing behind results discrepancy may include: 
1. Some studies were cross-sectional in this issue and therefore they are 
subjected to possible selection bias. Prospective studies would probably 
have produced more information than a cross-sectional study of patients 
with definite RA. However, in prospective studies, it is necessary to 
assume that treatments have not biased the results. They are therefore 
subject to ethical problems or to the possible loss of sensitivity as new 
and more effective treatments, adjustable to disease severity, become 
available. 
2. Methodological differences in the assays used. 
3. Different cut off values chosen for ACCP2A and IgM RF. 
4. Differences in patient selection (with current, moderate or severe disease 
and different life style). 
5. Small sample size.  
6. Treatment. 
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7. Disease duration. 
 
5.6 Why ACCP2A RA patients have negative results? 
In this study the phenotype of RA patients with or without ACCP2A did 
not differ exactly at clinical presentation. We observed neither a significant 
difference in the reported early symptoms (pain; p= 0.28, swelling; p= 0.27, 
function loss; p= 0.42, redness; p= 0.27) nor in localization of initial joint 
symptoms in large joints (p=0.2) or in both joints (p=0.35) except in small joints, 
since there were significant difference between two groups (p=0.01).   
 
Although, there wasn't significant differences between ACCP2A positive and 
ACCP2A negative RA patients in erosive manifestations (p=0.12). The 
significant difference appears between ACCP2A positive and ACCP2A negative 
in extra-articular manifestations (p=0.006). However, no significant differences 
were observed in inflammatory parameters CRP (≥6; p=0.31, <6; p=0.24) and 
ESR (p=0.12).  This implies that although different associations with known risk 
factors are reported for ACCP2A positive and ACCP2A negative RA patients, 
the presence or absence of ACCP2A is not associated with a distinguishable 
clinical phenotype at presentation of disease. 
 
Pathophysiology may have implications; It was recently observed that the 
prominent genetic risk factor HLA class II alleles only associate with 
susceptibility to RA in the presence of ACCP2A but not with RA in the absence 
of these Abs [188]. It has been shown that the conversion of arginine to citrulline 
in HLA-DRB1*0401 transgenic mice has been demonstrated to significantly 
increase activation of CD4+ T cells. In a study of patients with early RA, a 
significant association between ACCP2A and expression of B1*0401/0101 was 
reported. This finding suggests that individuals carrying the SE genes may have 
more sustained T- and B-cell responses to citrullinated Ags than noncarriers. 
Taken together, these data suggest that in individuals carrying one or two SE 
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genes, a specific T-cell-dependent immune response to citrullinated peptides 
may contribute to the occurrence of RA [189]. However, in the present study, no 
attempt has been made to investigate the relationship of RA with these factors 
due to the lack of facilities.  
 
Although differences in risk factors presume different pathophysiological 
pathways for ACCP2A positive RA and ACCP2A negative RA, the initial 
phenotypical presentation of both patient groups is relatively similar and is 
characterized by a symmetric polyarthritis of the same large joints or both joints 
(small and large). This leads to a pathophysiological model in which one or more 
triggers lead to arthritis in similar joints in ACCP2A positive patients and 
ACCP2A negative patients. Ags are subsequently citrullinated during 
inflammation; in the presence of ACCP2A the inflammation is aggravated, 
resulting in more severe radiological destruction [190]. RA is variable course, so 
absence of ACCP2A in RA patients may indicate to self limiting of this group 
from disease in future. However further studies are needed to add insight into 
the pathogenic role of circulating ACCP2A in ACCP2A positive RA and to 
unravel the risk factors associated with ACCP2A negative RA.   
 
Furthermore, treatment with DMARDs (MTX; p=0.05, Antimalarial drugs; p=0.5 
or Combination; p= 0.5) wasn't significantly different between the two groups but 
receiving steroidal drug and other drugs such as ( Enbrel, anaflam, peniciiamine 
and proverty medications  showed significant difference (p=0.02, 0.0008). Since 
ACCP2A positive patients are receiving more steroidal (26% v 13%) and other 
drugs (37% v 7%) than ACCP2A negative patients.  This is reflecting the more 
aggressive disease in this group of ACCP2A positive patients than in the 
ACCP2A negative group. However this did not prevent the development of more 
radiological destruction and more extra-articular in the RA patients with 
ACCP2A. This finding is in concordance with Kastbom [191]. The stability of 
ACCP2A status and the failure of efficient treatment to eliminate these Abs from 
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serum strengthen the notion that ACCP2A positive RA may differ from ACCP2A 
negative RA in several important aspects, and that these two subgroups thus 
should be evaluated separately in future studies of both etiology and treatment 
[192].  
 
5.7 Correlation of ACCP2A and IgM RF with personal characters 
of RA patients  
Most studies have shown that there was no correlation between ACCP2A 
with age or gender [193,194]. This has also been confirmed in our study. There 
was also no correlation between IgM RF and age. Similar results were obtained 
[193,194]. However, significant correlation was found between IgM RF and 
gender (p=0.007) and this is in consensus with Masi [195]. The strong 
correlation of IgM RF with gender is an indication that gender could act as a risk 
factor for RA and the weak correlation of ACCP2A with gender may be due to 
the moderate sensitivity of ACCP2A in our study. In addition, variations in 
hormonal levels between male and female may influence the results.  
 
Various studies have shown that smoking is a predictor of the development of 
RA [196,197]. In our study there was no correlation of ACCP2A and IgM RF with 
smoking. This may be due to the fact that most of the patients in this study were 
female and smoking habit was more among male patients than females. In 
addition epidemiologic studies have revealed that the risk of cigarette smoking 
for seropositive RA is higher in men (odd,s ratio: 4.77 ) than in women (odd,s 
ratio: 1.14) [198].  
 
Our study showed that there is no correlation of ACCP2A and IgM RF with 
family history. This is in concordance with van Gaalen who found that other 
groups at risk of developing RA, such as family members of RA patients or even 
the general public, are less likely to benefit from ACCP2A testing due to the low 
prevalence of RA 40% [199]. In addation, Svendsen showed that Genes are of 
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minor importance in the development of RA [200]. This point needs further 
research on all family members to reach concrete conclusion. Finally, RA is still 
of unknown etiology. Environmental and genetic risk factors have been 
identified, but no single risk factor has emerged as necessary or sufficient to 
cause the disease.  
 
5.8 Adopting model for lab diagnosis of RA in Gaza Strip  
Because ACCP2A has excellent specificity, we think that it might be more 
advisable to determine ACCP2A first and then RF in ACCP2A negative patients, 
or ideally, both Abs in parallel to increase the likelihood of identifying patients 
with RA who do not have RF but who have other RA markers. The combination 
of a positive ACCP2A and IgM RF result is highly specific for RA 100% and is 
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Frequently present in 
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progressive joint 
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RA unlikely; 
observed in only 
10% to 20% of 
patients with RA 
Figure 5.2 Is it RA? [201] 
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Chapter VI                Conclusions and Recommendations 
 
 
6.1 Conclusions  
 
1. ACCP2A assay is a very valuable tool for the diagnosis of RA. This ELISA 
test avoids the problems of RF tests regarding to low specificity and false 
negative in RA patients. Moderate sensitivity of ACCP2A does not allow using 
as a screening test, but because of high specificity of ACCP2A, especially when 
high Ab titers are present, it may become one of the most useful serologic tests 
for the diagnosis of RA in Gaza Strip.  
 
2. The use of ACCP2A and RF tests combined is considered to be the ‘gold 
standard’ in the detection of RA, because the combination of them provides 
nearly 100% specificity and 88% sensitivity and thus could be helpful in the 
differential diagnosis of RA and other rheumatic diseases. In addition, this test 
may be very influential for the rheumatologists to chose the best therapeutic 
strategy in patients with recent-onset arthritis.  
 
3. The presence of ACCP2A in patients with UA is indicative of the probability 
that they will develop RA. And this reflects the importance of ACCP2A in 
diagnosis of early RA.  
 
4. Both of ACCP2A and IgM RF are associated with radiological manifestations, 
extra articular manifestations and inflammatory parameters such as CRP.  This 
suggests a role for these Abs in disease activity.  They could be of use as 
markers for severe disease outcome.  
 
5. The clinical presentation of RA patients with or without ACCP2A is relatively 
similar. However, patients with ACCP2A develop a more severe disease course 
compared with RA patients without these Abs. This means that the two Abs 
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have separate risk factors and which has been confirmed in other recent 




1. The ELISA ACCP2A assay provides a reliable, cost-effective possibility to test 
ACCP2A in Gaza Strip laboratories.   
 
2. Future developments which should be discussed include that the presence of 
ACCP2A could be added to the ACR criteria for RA. 
 
3. Investigation of the correlation of risk factors of RA especially HLA RR β1 
genes with ACCP2A to identify the patients who are at high relative risk for 
future development of RA, is recommended.    
 
4. Two subgroups (ACCP2A positive and ACCP2A negative) should be 
evaluated separately in future studies for both aetiology and treatment. 
 
5. Research that looks forward for the improvement of sensitivity of ACCP2A by 
either generation of ACCP3A or microarray, should be followed up.  
 
6. Study whether monitoring the level of ACCP2A Abs will be useful as a marker 
of disease control in RA patients in Gaza Strip.  
 
7. As there is scarcity of studies about rheumatism diseases in this area, so we 
suggest conducting more research in this field.  
 
8.  Awareness programs should be launched especially for persons who are 
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Annexes______________________________________________                     
Annex 1: RA patient's questionnaire. 
ام . أنا الباحثة بشري سكيك  يم فحص األجس تبيان من أجل عمل بحث حول تقي ذا اإلس ة ه أرجو المساعدة في تعبئ
 .المضادة ضد بروتين السيترولين في تشخيص التهاب المفاصل الروماتزمي في قطاع غزة
 ______ العمر________________________   اسم المريض 
 ٱ   ال ٱ    إذا آانت اإلجابة أنثي هل أنت حامل؟                    نعم         ٱ   أنثي ٱذآر :   الجنس
 ٱ   ال ٱهل الدورة الشهرية منتظمة؟    نعم                                                                         
  ٱ    الجنوب ٱ     الوسطي ٱ     الشمال ٱغزة :        مكان السكن محافظة
 _________تاريخ سحب العينة___________   المهنة
 هل ظهرت أعراض التهاب المفاصل الروماتزمي في أفراد عائلتك؟
 
 ٱ   ال ٱنعم 
____        منذ حوالي   ال ٱنعم  هل أنت مدخن؟ 
 
 :تقييم التهاب المفاصل الروماتزمي في مراحله المبكرة
 . التي تظهر أو ظهرت عندكأمام األعراض األولية" " x ضع عالمة -1
  اإلحساس باأللم في المفصلٱ
  تورم المفصلٱ
  تصلب المفصلٱ
  فقد وظيفة المفصلٱ
  احمرار وارتفاع درجة حرارة المفصلٱ
 
  ما هي أول المفاصل التي ظهرت فيها األعراض؟-2
  المفاصل الصغيرة في اليدين أو القدمينٱ
  المفاصل الكبيرةٱ
  آالهماٱ
  ال أعلمٱ
 _____________________ متي ظهرت هذه األعراض؟ 
 _____________________ متي تم تشخيص المرض ؟
 _____________________ متي بدأ معك الطبيب بالدواء المضاد لاللتهابات؟
 
 :م1987تشخيص المرض حسب المعايير التي وضعتها الرابطة األمريكية للروماتزم عام 
 دقيقة___ : ساعة  ___            آم المدة؟ٱ   ال ٱنعم  اح تصلب المفاصل في الصب
 ___                         آم عدد المفاصل؟ ٱ   ال ٱنعم  التهاب ثالثة مفاصل أو أآثر
            ٱ   ال ٱنعم  التهاب مفاصل اليدين و المعصمين
            ٱ   ال ٱنعم  التهاب المفاصل يكون متماثل في الجسم
            ٱ   ال ٱنعم  وجود العقد الروماتزمية تحت الجلد
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            ٱ   ال ٱنعم  عامل الروماتزم موجب
____                                     منذ متي بدأت؟ٱ   ال ٱنعم  التغيرات اإلشعاعية في اليدين و المعصمين
 :قياس مدي شدة المرض
 : اصل أمراض خارج المف-1
              ٱ   ال ٱنعم  أمراض أخرى خارج المفاصل؟ يهل ظهرت عندك أ
 : أمام المرض التي تعاني منه (x) آانت اإلجابة بنعم الرجاء وضع عالمة  إذا
 
  أمراض في الجهاز التنفسىٱ
  أمراض قلبيةٱ
وزن، " أعراض فيتلس ٱ دم البيضاء، انخفاض ال الحمي، انخفاض آرات ال
 " الطحال، تقرحات و صبغيات في الجلدلالدم، استئصا فقر ٱ
  تضخم الغدد الليمفاويةٱ
  خلل فى الكليةٱ
  التهاب األوعية الدمويةٱ
  أمراض عصبية و نفسيةٱ
  أمراض في الجهاز الهضميٱ
  جفاف الفمٱ
  جفاف العينٱ
  تشوهات في اليدينٱ
 
   ٱ   ال ٱنعم           هل قمت بأي عملية جراحية؟ -2







 .ة اليومي وأعمالككات تأثير التهاب المفاصل علي نشاط-3
 ال يؤثر ٱ
 تأثيره قليل ٱ
 تأثيره متوسط ٱ
 شديد يرهتأث ٱ
 
 . ضع عالمة عمودية واحدة خالل الخط لتوضيح وضعك أو نشاطك الصحي الحالي-4
 
       |                                                         |                                                 |      
      متوسط                                           أحسن حال                                                           أسوأ حال                                      
          100                                              50                                     %             0     
 
 :األشعة التشخيصية
 . أمام األشعة التي قمت بعملها" x"  الرجاء وضع عالمة 
 أشعة اآس ٱ
  األشعة المقطعيةٱ
  األشعة الملونةٱ
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  األشعة التلفزيونية الفوق الصوتيةٱ
  األشعة المغناطيسيةٱ
 :أمام التغيرات اإلشعاعية اآلتية " x" إذا قمت بعمل أي من هذه األشعة التشخيصية الرجاء وضع عالمة 
 حدوث تآآل في العظام ٱ
  هشاشية العظامٱ




 : نتائج الفحوصات المخبرية
 
 اسم الفحص النتيجة
 ESR 
 CRP 




  : التي تقوم بتناولهااألدوية
  بتناولها في الوقت الحالي؟أسماء األدوية التي تقوم أمام " x" ضع عالمة 
 )أآامول(مسكنات  ٱ
 : مثل)NSAIDS(أدوية غير ستيرويدية مضاد لاللتهاب  ٱ
  ميثوترآساتٱ 
  آلوروآوينٱ 
  أفاراٱ 
  أدوية ستيرودية ٱ
 : أدوية أخري مثلٱ
  أدوية ألمراض ضغط الدمٱ 
  أدوية ألمراض الكلي ٱ 
  أدوية ألمراض الصدريةٱ 


















Annex 3: Official letters of request sent to hospitals general director of the 
Palestinian ministry of health to obtain approval to conduct the study in 
hospitals.  
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